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What  in  the  World! 

Promoters  are  busy  persuadins  municipalities 
to  apply  for  federal  funds  to  purchase  local 
utility  distribution  systems.  Washington  says: 
"Municipal  plants  will  have  every  considera¬ 
tion,  but  must  be  self-liquidating."  Public- 
works  funds  are  intended  to  increase  employ¬ 
ment,  not  to  serve  the  ends  of  promoters  of 
municipal  plants. 


We  must  get  accustomed  to  dictators  in  elec¬ 
trical  manufacturing.  Each  group  of  products 
will  be  in  the  hands  of  a  supervisor  —  a  polite 
name  for  dictator.  Customers,  dictators  and 
manufacturers  are  in  for  some  exciting  and 
trying  times,  but  they  may  behave  at  that. 


Yes,  it  is  suggested  that  the  service  industries 
have  a  code.  It  will  probably  cover  hours  of 
labor  and  wages,  but  wouldn't  a  provision 
that  service  could  not  be  sold  below  cost  of 
production  work  havoc  with  some  of  these 
forced  rate  reductions? 


Dr.  Morgan  and  his  associates  hint  at  a  big 
secret.  Experimentation  is  under  way  to  ren¬ 
der  obsolete  all  present  transmission  practices. 
Has  a  "nut"  had  a  hearing  or  is  this  another 
enthusiastic  report  on  high-voltage  D.C. 
transmission? 
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One  test  of  this  business  revival  will  be  the 
reception  to  new  security  issues  of  utilities  and 
industrials.  If  load  and  business  keep  up  long 
there  will  be  a  demand  for  more  money  to 
invest.  But  why  worry?  If  there  is  no  money 
forthcoming  from  investors  and  the  banks, 
perhaps  self-liquidating  projects  can  be  sold 
the  government.  We  believe,  however, 
that  money  will  be  available  for  investment 
when  earnings  statements  are  more  encourag¬ 
ing 
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Modified  Electrical  Code  Filed 


Differences  smoothed  and 

agreement  reached,  the  recovery 
code  of  the  National  Electrical  Manu¬ 
facturers  Association  was  filed  July  21 
with  Deputy  Administrator  Allen  for 
submission  with  his  recommendations  to 
Administrator  Johnson.  Final  power  to 
ai)prove  rests  with  President  Roosevelt. 
The  form  in  which  the  ccxle  was  sub¬ 
mitted  was  that  reached  after  day  and 
nifiht  hearinfjs  on  July  19  following 
which  an  adjournment  was  taken  to 
enable  the  code  committee  to  harmon¬ 
ize  the  conflicting  interests  and  opinions 
brought  out  in  the  hearing  (Electrical 
World,  July  22,  page  97). 

Changes  agreed  upon 

•According  to  A.  W.  Berresford,  man¬ 
aging  director  of  the  National  Elec¬ 
trical  Manufacturers  Association,  the 
significant  modifications  of  the  original 
code  (Electrical  World,  July  15,  page 
65 )  were  as  follows  : 

Section  1:  No  example  is  used  to  indi¬ 
cate  the  nature  of  “natural  affiliates.” 

1  be  definition  of  “employer”  is  followed 
by  a  i>rovision  permitting  certain  e.xemp- 
tioiis  by  act  of  the  .Administrator.  This 
wa>  inserted  because  of  the  feeling  of  cer¬ 
tain  organizations  now  exterior  to  NEM.A 
(for  instance,  the  Vacuum  Cleaner  Manu¬ 
facturers.  Laundry  Machine  Manufactur¬ 
er'-,  Radio  Manufacturers,  Washing  Ma¬ 
chine  Manufacturers,  etc.)  that  they  should, 
if  they  so  elected,  be  free  to  prepare  their 
own  codes. 

■''cefion  III:  It  was  asserted  at  the  hear¬ 
ing;  that  the  word  “person,”  as  originally 
>istd  therein,  was  not  clear  in  view  of  the 
definition  in  Section  I.  In  consequence  other 
expressions  are  now  employed  where  neces- 
i'ary  throughout  the  code. 

T  ommission  salespeople”  have  been  ex- 
cej)ted  from  minimum  wage  provisions. 

.Minimum  rates  now'  apply  to  all  local- 
itie-  unless  the  Administrator  fixes  lower 
ratc>  tor  particular  localities,  the  provi- 
•^>ou  as  to  cities  of  2(X),000  and  over  hav- 
'Dc  been  deleted. 


The  minimum  wage  tor  process  and 
directly  incident  labor  has  been  increased 
from  35c.  to  4()c.  iier  hour,  but  with  the 
provision  that  if  the  rate  per  hour  for  the 
same  class  of  labor  on  July  15,  1929,  w'as 
less  than  4()c.  the  1929  rate  may  be  used 
but  in  no  event  less  than  30c.  per  hour. 

The  minimum  rate  of  wage  for  “other 
employees  except  commission  salesi>eople” 
is  raised  from  $14  to  $15  per  week,  but 
is  subject  to  the  fixing  by  the  .Adminis¬ 
trator  of  lower  rates  for  particular  local¬ 
ities. 

No  provision  is  made  for  specific  in¬ 
creases  in  the  wage  rates  of  employees 
receiving  more  than  the  minimum.  The 
committee  stated  that  the  desire  of  the 
industry  was  to  make  such  increases  in  the 
degree  possible,  and  that  some  already  had 
lieen  made ;  but  it  contended  that  to  pre¬ 
scribe  them  by  formula  at  this  time  and 
with  no  more  information  as  to  actual 
conditions  than  was  available  might  well 
impose  an  intolerable  burden.  Sub-section 
Ill-e  was  therefore  inserted  providing  for 
report  after  ninety  days. 

Section  IF:  “Commission  salespeople” 
are  included  in  the  forty  hour  exemptions. 

In  place  of  the  provision  of  144  hours 
excess  per  year  to  meet  peak  or  seasonal 
demand,  it  is  provided  that  such  hours  may 
be  worked  as  necessity  requires,  but  report 
of  the  excess  must  be  made  as  may  be 
prescribed  to  the  end  that  actual  necessity 
rather  than  a  formula  may  be  established. 

Section  F:  No  significant  change  lie- 


Standards  Work  Shifted 

As  the  result  of  an  agreement  between 
Secretary  of  Commerce  Daniel  C. 
Roper  and  President  Howard  Coonley 
of  the  American  Standards  Association 
the  latter  organization  will  take  over 
certain  activities  of  the  former.  These 
include:  Division  of  Trade  Standards, 
Division  of  Specifications,  Division  of 
Simplified  Practice,  Building  and 
Plumbing  Code  Sections  of  the  Building 
and  Housing  Division,  and  Safety  Code 
.Section. 


yond  making  clear  that  the  “earnings” 
referred  to  in  the  statistical  data  provided 
for  are  “employee  earnings.” 

Section  FI:  No  significant  change  be¬ 
yond  providing  that  the  representative  of 
the  board  who,  for  the  purposes  of  admin¬ 
istering  or  enforcing  the  code,  may  have 
access  to  confidential  data  “shall  not  be  in 
the  employ  of  any  employer  affected  by 
this  code.” 

Section  X:  The  language  has  been 
modified  to  prevent  a  possible  interpreta¬ 
tion  of  the  original,  under  which  the  super¬ 
visory  agency  might,  through  non-fixing 
of  an  effective  date,  prevent  revised  lists 
from  becoming  effective. 

T 

June  Refrigerator  Sales 
At  New  High  Says  NEMA 

Factory  sales  of  electric  household  re¬ 
frigerators  made  a  new  high  record  in 
June,  according  to  the  refrigerator  divi¬ 
sion  of  the  National  Electrical  Manu¬ 
facturers’  Association,  in  spite  of  the 
fact  that  April  and  May  usually  mark 
the  peak  of  factory  activity. 

“Members  of  this  group,  which  rep¬ 
resent  about  80  per  cent  of  the  indus¬ 
try’s  total  volume,”  states  Louis  Ruthen- 
berg^,  consultant  of  the  division,  “report 
June  sales  to  distributors  and  dealers 
of  175,550  units  compared  with  175,119 
units  in  May  and  130,607  units  in  June, 
1932,  and  132,414  units  in  .April,  1931, 
the  industry’s  high  record  month  prior 
to  1933.  Drastic  price  reductions  in 
all  lines  of  electric  refrigerators  is  re¬ 
flected  in  the  fact  that  despite  an  in¬ 
crease  of  32.57  per  cent  compared  with 
April,  1931,  dollar  volume  declined  19.24 
per  cent.  General  price  increases  are 
indicated  by  recent  developments. 

“Despite  record  shipments  in  May 
and  June,  factory  and  dealer  stocks 
are  extremely  low  compared  with  stocks 
in  June,  1932.  The  June  record  places 
unit  sales  for  the  year  to  date  well 
ahead  of  those  of  1932.  While  seasonal 
influences  are  having  some  effect,  July 
factory  activity  is  said  to  continue  at 
a  much  higher  level  than  usual.” 
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Bureau  of  Reclamation 
to  Put  6/000  to  Work 

W’ith  the  $44,460,000  allotted  to  the 
Hureau  of  Reclamation  out  of  public 
works  funds,  the  bulk  of  which  will  be 
spent  on  the  Boulder  Canyon  project, 
it  is  estimated  that  approximately  6,000 
men  will  be  employed  through  the  year 
at  construction  sites  alone.  According 
to  Elwood  Mead,  Commissioner  of 
Reclamation,  f)f  the  total  allotment  for 
reclamation  projects  in  the  first  list  of 
Federal  Public  Works  approved  by  the 
Administration  $38,000,000  is  for  the 
Boulder  Canyon  j)roject  and  includes 
$10,000,(MK)  for  machinery. 

Reports  received  by  Commissioner 
Mead  from  his  engineers  indicate  the 
influences  of  reclamation  work  on  un¬ 
employment.  For  instance,  25,370  man- 
years  of  labor  will  be  required  to  com¬ 
plete  the  Boulder  Canyon  project.  About 
4,000  men  are  now  directly  employed 
at  this  site.  Reclamation  engineers 
estimate  that  for  every  man  employed 
at  the  site  there  are  2.4  men  employed 
elsewhere  as  a  result. 

Approximately  60,888,805  man-hours 
of  work  will  result  from  the  Boulder 
Canyon  project  from  last  July  1  until 
completion,  engineers  say.  About  46,- 
000,000  man-hours  of  work  will  be 
given  during  the  current  fiscal  year  on 
the  Boulder  Canyon  project. 

The  $5.(KK),000  allotted  from  public 
works  funds  for  the  Owyhee,  Oregon, 
project  will  keep  1,500  men  on  the  job 
a  year.  The  $1,000,000  for  the  Vale, 
Oregon,  project  will  keep  350  men  on 
the  job  for  a  year.  The  $400,000 
allotted  for  the  Ronald  project  and  the 
$60,000  for  the  Fllensburg  project,  both 
in  the  State  of  Washington,  will  just 
about  complete  these  works.  In  June 
there  were  approximately  205  men 
working  at  these  sites. 

▼ 

Deadlock  on 
Oregon  Program 

Action  on  Oregon’s  state-wide  hydro¬ 
electric  program,  sponsored  by  the 
.State  Grange  and  other  municipal  own¬ 
ership  advocates,  has  been  indefinitely 
postponed  by  court  orders. 

The  last  Legislature  passed  an  act 
creating  a  new  state  power  commission 
of  three  members  and  authorizing  a 
survey  of  the  state’s  power  resources 
and  a  survey  of  possible  power  mar¬ 
kets  as  a  preliminary  to  the  huge 
hydro-electric  development  contemplated 
under  the  constitutional  amendment  ap¬ 
proved  by  the  voters  at  the  general  elec¬ 
tion  last  November  authorizing  a  bond 
issue  up  to  $65,000,000  for  this  purpose. 

While  the  legislative  act  bore  the 
emergency  clause  atid  was  to  have  be¬ 
come  immediately  operative,  the  valid¬ 
ity  of  this  clause  was  attacked  in  the 


courts  and  knocked  out  on  the  ground 
that  the  act  was  a  taxing  measure  and 
not  properly  subject  to  the  protection 
of  the  emergency  clause. 

The  Oregon  Security  Owners  Asso¬ 
ciation  then  invoked  the  referendum 
against  the  power  act  submitting  the 
act  to  the  people  for  their  approval  or 
rejection  at  the  special  July  election. 
An  injunction  suit  sponsored  by  the 
State  Grange  attacking  the  validity  of 
the  referendum  petitions  resulted  in  a 
restraining  order  keeping  the  measure 
off  the  special  election  ballot. 

On  the  theory  that  the  temporary  in¬ 
junction  had  cleared  the  way  for  elec¬ 
tion  of  the  three  power  commissioners 
the  Grange  candidates  brought  a  man- 


Greylock  Soldier  Memorial* 
an  Airway  Beacon 

Massachusetts’  highest  peak.  Mount 
Greylock,  3,505  ft.  elevation,  is  now 
topped  by  a  memorial  beacon  100  ft. 
high.  A  10-ft.  skeleton  bowl  of  bronze 
is  glassed  in  to  house  twelve  “Novalux” 
parabolic  searchlights.  Fach  has  a  125- 
volt,  1,000-watt  “Mazda”  projection 
lamp  operated  at  110  volts  to  assure  life 
through  si.x  unattended  winter  months. 
Their  beams  merge  to  give  a  solid 
horizontal  sheet  of  light  visible  70  miles 
into  four  adjoining  states. 


Airplani:  photo  hy  A.  Palme 


A  motor-wound,  spring-driven  time 
switch  with  astronomical  dial  controls 
the  operating  hours.  Pow'er  at  2,200 
volts  from  Adams  village  is  supplied  by 
underground  lead-sheath  cable  to  a  25- 
kw..  single-phase  transformer  with  an 
identical  .spare.  A  bare  1-in.  copper 
cable  grounds  the  structure  to  protect 
against  direct  hits. 


damns  suit  to  compel  the  Secretary  of 
State  to  place  their  names  on  the  ballot 
In  an  opinion  recently  the  Supreme 
Court  overruled  the  complaint  and  dis¬ 
missed  the  suit. 

As  the  situation  now  stands  neithei 
the  power  act  nor  the  candidates  foi 
power  commissioners  will  appear  on  the 
special  election  ballot.  Should  tlu 
court  later  hold  the  referendum  peti¬ 
tions  to  be  valid  the  power  act  will 
probably  go  before  the  voters  at  the 
general  election  in  1934.  If  approved 
at  that  time,  attorneys  have  held,  it 
would  then  be  within  the  province  of 
the  Governor  to  appoint  the  three 
power  commissioners,  pending  their 
election  by  the  people.  On  the  other 
hand,  if  the  referendum  petitions 
should  be  held  to  be  invalid  then  the 
act  will  have  been  in  effect  since  June  9 
last.  In  that  event  it  is  expected  the 
Governor  wdll  immediately  appoint  the 
three  power  commissioners. 

T 

Colorado  River  Project 
May  Be  Completed 

Data  are  in  preparation  for  submission 
in  an  application  for  a  loan  of  approxi¬ 
mately  $4,000,000  under  the  National 
Industrial  Recovery  Act  by  \V.  B. 
Conkey  of  Minneapolis,  vice-president 
of  the  Foegels  Construction  Company. 
This  company  held  the  contract  for 
constructing  the  dam  and  hydro-electric 
plant  on  the  Colorado  River,  about  fifty 
miles  northwest  of  Austin,  Tex.,  at  the 
time  the  Insull  interests  met  with  finan¬ 
cial  difficulties.  The  funds  would  be 
used  for  the  completion  of  the  project. 
When  construction  of  the  dam  ceased, 
about  two  years  ago,  approximately 
$2,000,000  had  been  expended  on  the 
work.  The  proposed  hydro-electric 
plant  will  be  of  33,()00  hp. 

This  dam  and  power  plant  was  to 
have  been  one  of  five  similar  projects 
which  the  In.sulls  were  planning  to 
construct  on  the  Colorado  River  north 
of  Austin,  within  a  distance  of  approxi¬ 
mately  100  miles,  at  a  total  estimated 
cost  of  $25,000,000. 

T 

Georgia  Commission  Out 
by  Governor’s  Order 

Completing  his  study  of  the  record  in 
his  investigation  of  the  Georgia  Public 
Service  Commission,  Governor  Fugeiie 
Tahnadge  has  suspended  every  memlier 
of  the  state  regulatory  body  until  The 
next  session  of  the  general  assemblv  in 
1934. 

In  his  dismissal  order,  Governor 
Talmadge  stated  that  the  hear.ng 
(Flectrical  World,  July  22.  page  loO) 
had  proved  the  commissioners  guilty  of 
neglect  in  protecting  the  public  .  ,  of 
allowing  too  high  a  valuation  of  p"  or 
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Heavy^  Heavy — What  Hanss  Over? 


As  reflected  in  the  news  of  the  past  ten 
days,  the  New  Deal  is  making  heavy 
weather  of  it.  Purchasing  power  has  not 
kept  pace  with  production  and  prices. 
Here  are  the  distress  signals.  Speculative 
enthusiasm  impaired  to  a  degree  which  in 
three  trading  days  brought  the  sharpest 
security  market  decline  since  1929;  trad¬ 
ing  volumes  large,-  New  York  Exchange 
reduces  activities  to  three  hour  day  under 
supposed  threats  of  intervention.  Com¬ 
modity  markets  shaken,  notably  grain,  to 
such  an  extent  that  under  federal  blessing 
trading  in  wheat  is  restricted  to  maximum 
daily  declines  in  cents  per  bushel  with 
other  limitations  on  speculation. 

President  Roosevelt  by  radio  pleads  for 
acceptance  of  the  all-industry  general 
agreement  to  raise  wages,  limit  working 
hours  and  increase  employment.  General 
Johnson  offers  the  “Order  of  the  Blue 
Hawk"  to  enable  the  public  under  the 
prodding  of  propaganda  to  exercise  war- 
psychology  in  favoritism  for  or  discrimina¬ 
tion  against  co-operating  or  non-co-operat- 


ing  agencies,  their  sales  outlets  and  prod¬ 
ucts.  Propaganda  on  a  scale  unsurpassed 
since  the  war,-  the  paper  bill  of  the  press 
department  of  NRA  is  said  to  have  been 
$1,500  for  one  day  last  week,  mostly  for 
“hand-outs"  —  at  the  rate  of  $450,000  a 
year. 

Trade  volumes  show  little  change,  con¬ 
tinuing  at  the  high  levels  gained  in  their 
rapid  rise.  Electrical  energy  production 
sustained.  Bituminous  coal  shipments  hold 
gains.  Freight  car  loading  still  rise,  but  at 
a  somewhat  reduced  pace.  General  in¬ 
dexes  however  show  a  break  in  the  sharp 
improvement  which  has  been  manifested 
since  late  in  March. 

Large  gains  in  inventories  made  at  the 
low  raw  material  and  wage  levels  preced¬ 
ing  NRA  days  are  discussed.  Holding- 
off  of  deliveries  under  about-to-expire 
contracts  rumored.  Some  industries  dis¬ 
play  inclination  in  code  offerings  to  limit 
advances  in  the  art  by  proposing  to  restrict 
new  products  and  designs  in  favor  of  es¬ 
tablished  lines. 


companies  for  rate-making  purposes, 
too  high  telephone  rates,  failure  to  make 
exceptions  to  freight  rates  and  of  mak¬ 
ing  false  and  misleading  statements  as 
to  the  amount  saved  the  public  in  recent 
power  rate  reductions  throughout  the 
state. 

A  complete  new  set  of  public  service 
commissioners  was  appointed  by  the 
(iovernor,  consisting  of  J.  P.  Wilhoit, 
chairman ;  and  J.  B.  Daniel,  Tom 
Davies,  George  L.  Goode,  and  Ben  T. 
Huiet.  They  will  take  office  imme¬ 
diately.  Meanwhile,  James  A.  Perry, 
dei)0sed  chairman  of  the  old  commis¬ 
sion,  has  announced  that  he  will  bring 
court  action  to  retain  his  post. 

Former  chairman  replies 

Following  his  suspension  by  the 
Governor  former  Chairman  James  H. 
Perry  of  the  Georgia  Commission  issued 
the  following  statement : 

'The  decision  of  Governor  Talmadge 
bears  out  the  conclusion  of  the  impartial 
observer  since  this  unprecedented  pro¬ 
ceeding  was  instituted.  There  is  ample 
evidence  to  support  the  conclusion  that  his 
mind  was  made  up  before  the  hearing 
started. 

Tlie  governor,  in  reaching  his  conclusion, 
in  so  far  as  the  findings  relate  to  my 
official  acts,  has  ignored  the  uncontradicted 
testimony  in  a  refutation  of  tlie  libel  that 
he  became  a  party  to. 

There  is  no  constitutional  warrant  or 
authority  tor  the  self-constituted  court  of 
impeachment  as  presided  over  by  himself. 

It  is  evidence  that  the  16  days  of  a  so- 
called  trial  was  a  farce,  pure  and  simple, 
and  while  a  cloak  of  fairness  was  feigned 
in  the  autocratic  forum,  at  the  same  time 
it  was  manifest  that  the  decision  had  been 
readied  in  advance. 

rile  record  overwhelmingly  sustains  the 
fact  that  I  have  rendered  a  useful  service 
to  my  state,  and  I  look  with  confidence 
for  a  complete  vindication  of  the  infamy 
which  (Jovernor  Talmadge  seeks  to  place 
ujion  me  and  from  the  wrong  perpetrated. 

In  writing  to  his  appointed  successor 
Mr.  Perry  denied  Mr.  Wilhoit’s  right 
to  succession  to  an  elective  office  and 
maintained  constitutional  rights  to  be 
his. 

T 

All  is-Chalmers  Reports 
$1/658,907  Loss  in  Half 

For  the  first  six  months  of  1933  the 
Allis-Chalmers  Manufacturing  Company 
reports  operating  losses  of  $950,777.67 
and.  after  all  charges  including  deben- 
tun  interest  and  depreciation,  total 
losses  of  $1,658,907.45  on  hillings  of 
8,618.63.  This  compares  with  oper¬ 
ating  losses  for  the  corresponding  six 
months  of  1932  of  $905,488.46  and  total 
In'  -  of  $1,805,898.23  on  hillings  of 
$7,115,072.29. 

I'  tal  los.ses  for  the  June  quarter, 
aft' ’  all  charges,  were  $788,920.68  on 
hill.ngs  of  $2,686,626.49,  contrasted  with 


losses  of  $869,986.77  and  hillings  of 
$2,691,992.14  in  the  1933  first  quarter. 
Unfilled  orders  on  June  30,  1933  aggre¬ 
gated  $4,830,995.87,  compared  with  $5,- 
441,825.40  at  the  close  of  1932.  The 
June  30  balance  sheet  discloses  cash  and 
marketable  securities  of  $5,053,048.40 
and  net  current  assets  of  $24,213,318.93. 

▼ 

New  Rishts  Granted 
By  Associated  Gas 

Plans  for  the  rearrangement  of  capital¬ 
ization  of  the  Associated  Gas  &  Elec¬ 
tric  Company  (Electric-vl  World, 
May  20,  page  629),  has  been  modified 
to  give  debenture  holders  of  the  com¬ 
pany  who  temporarily  prefer  option  No. 
1  the  additional  right  at  any  time  after 
Dec.  31,  1938,  and  before  Jan.  1,  1944, 
to  change  to  option  No.  3.  They 
already  have  the  right  to  change  to 
option  No.  2  between  June  15,  1935, 
and  June  15,  1945.  The  plan,  which 
aroused  considerable  comment  in  secu¬ 
rity  circles  (Electrical  World,  June 
3,  page  706,  June  10,  page  741  and  July 
8,  page  41  )  permitted  three  options  for 
debenture  holders. 

The  first  option  was  to  exchange 
present  debentures  of  the  company  for 
Associated  Gas  &  Electric  Corporation 
debentures  bearing  the  same  interest 
rate,  but  of  50  per  cent  in  principal 
amount ;  the  second  was  to  exchange 
present  debentures  of  the  company  for 
income  debentures  of  the  corporation 
of  eijual  principal  amount,  but  with  in¬ 
terest  rates  ^  per  cent  to  1  per  cent 
lower ;  the  third  was  to  exchange  pres¬ 
ent  debentures  of  the  company  for  in¬ 
come  debentures  of  the  company  equal 
in  principal  amount  and  interest  rate. 
Those  who  originally  select  option  1 
and  who  later  decide  to  conver  to  op¬ 
tions  2  or  3  will  be  treated  as  if  they 


had  originally  chosen  these  options  and 
will  have  the  original  principal  amounts 
of  their  holdings  restored. 

Florida  plan  arranged 

Florida  'Public  Service  Conqiany,  an 
indirect  subsidiary  of  Associated  Gas 
&  Electric,  has  arranged  a  plan  of  re¬ 
adjustment  of  debt  dated  July  20,  under 
which  it  is  offering  new  mortgage  bonds 
4  per  cent  series  due  in  1955  in  e.x- 
change  for  the  first  mortgage  6J  per 
cent  bonds  due  in  1949,  the  first  mort¬ 
gage  6  per  cent  bonds  due  in  1955  and 
the  7  per  cent  secured  bonds  due  in 
1934. 

T 

No  Merchandise  Items 
on  Customers’  Bills 

The  New  York  Public  Service  Com¬ 
mission  has  issued  an  order  to  all  gas 
and  electric  companies  in  the  state 
which  forbids  them  to  include  any  item 
for  the  sale  of  merchandise  or  appliances 
on  electric  or  gas  bills. 

The  order  of  the  commission  becomes 
effective  August  1,  1933,  and  is  to  con¬ 
tinue  in  effect  until  March  1,  1936,  and 
thereafter  unless  otherwise  ordered  by 
the  commission. 

Chairman  Maltbie,  in  a  comprehen¬ 
sive  report  on  merchandising  activities, 
had  emphatically  stated  that  “a  public 
service  corporation  has  no  right  to  dis¬ 
continue  service  because  merchandising 
bills  are  not  paid.”  The  chairman  also 
stated  at  that  time  that  separate  bills 
should  be  rendered  for  appliances  or 
any  service  other  than  gas  or  elec¬ 
tricity  ;  also  that  merchandising  by 
public  utilities  is  justified  only  upon 
the  ground  that  it  is  a  necessary  func¬ 
tion  in  order  to  provide  adequate  service 
to  the  public  at  reasonable  rates  for  all 
classes  of  service. 
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manual  operation  for  reversion  to  the 
30th  floor  vault,  thus  eliminating  the 
chance  for  oscillating  action  in  case  of 
any  further  arcing  faults. 


shares,  common  and  class  A  stocks  a 
follows — each  two  shares  of  present 
cumulative  preferred  stock  $3  dividend 
series  to  one  share  of  cumulative  pre¬ 
ferred  $6  dividend  series,  each  five 
shares  of  $1  par  common  into  one  share 
of  $5  par  common,  each  five  shares  oi 
$1  par  class  A  into  one  of  $5  par  class  .\ 


Coming  Meetings 

Kcunumic  Conference  for  Kn^ineertt — 

Johnsonburg,  N.  J.,  Augrust  12-20.  H. 

N.  Davis,  Stevens  Institute  of  Tech¬ 
nology,  Hoboken,  N.  J. 

National  Klectrical  Wholesalers  Associa¬ 
tion— Buffalo,  N.  Y.,  August  14-19. 

E.  Donald  Tolies,  165  Broadway, 

New  York. 

Illuminating  Engineering  Society — Dela- 
van,  Wis.,  August  28-31.  D.  W.  At¬ 
water,  29  West  39th  St.,  New  York. 

Kocky  .Mountain  Electric  Association — 

Santa  Fe,  N.  M.,  September  11-13. 

George  E.  Lewis,  Gas  and  Electric 
Bldg.,  Denver,  Colo. 

International  Association  of  Electrical 
Inspectors — Chicago,  111.,  September 
11-14,  V.  H.  Tousley,  612  No.  Michi¬ 
gan  Avenue,  Chicago. 

N'utif>nal  Electrical  Exposition  —  New 
York,  N.  Y.,  September  20-30.  Ralph 
Neumuller,  480  Lexington  Ave.,  New 
York. 

National  Association  of  Kailroad  and 
I'tilities  Comissioners  —  Cincinnati, 

Ohio,  October  10-13.  James  B.  Walker, 

270  Madison  Ave.,  New  York.  tion, 

Association  of  Iron  and  Steel  Electrical 
Engineers — Pittsburgh,  Pa.,  October 
17-19.  John  F.  Kelly,  Empire  Build¬ 
ing.  Pittsburgh.  1.10  millivolts  at  3,092  deg.  F.  to  10.85 

millivolts  at  3,632  deg. 

▼  variety  of  ceramic  products  can  be  em¬ 

ployed  for  the  protecting  tubes ;  thus 
Control  Failure  Interrupts  corindon  may  be  used  up  to  3,092  deg. 

I  ri  c  •  oxide  of  thorium  or  beryllium 

v_hrysler  tievator  bervice  for  temperatures  above  3,600  deg.  F. 

Due  to  a  peculiar  chain  of  circuni-  T 

stances,  all  elevator  service  in  the  •  -ii  o  c  k,i 

Chrysler  Building  in  New  York  City  Louisville  (j.  &  l.  Mersers 

was  stalled  for  upwards  of  ^  minutes  Qf  ^  program  to  merge  various 

on  July  19.  I  he  trouble  originated  with  subsidiaries  into  one  organization,  the 
an  arcing  fault  on  the  primary  side  directors  of  the  Louisville  Gas  &  Elec- 
of  a  3  kv.  single  phase  transformer  of  Company  of  Kentucky  last  week 

one  of  the  four  hanks  in  the  30th  floor  voted  to  purchase  from  the  Louisville 
vault.  At  the  45th  street  substation  ^  Electric  Co.,  of  Delaware,  all 

of  the  United  Electric  Light  &  Power  capital  stock  of  the  Ohio  Valley  Trans- 
Company,  the  operator  switched  the  niission  Corporation,  of  Indiana;  the 
corresponding  feeder  to  a  supplementary  Kentucky  Pipe  Line  Co.,  of  Indiana; 
bus  involving  an  isolated  transformer,  Kentucky  Pipe  Line  Holding 

The  network  switch  on  the  defective  ^  q£  Delaware.  Two  other  subsid- 
transformer  apparently  did  not  open  and  iaries  w'ere  recently  merged.  The  trans- 
the  fault  held  on.  \\  hile  the  transformer  mission  corporation  was  formed  in  1930 
on  the  30th  floor  was  burning  itself  ^  build  and  operate  a  40  mile  transmis- 
clear  without  e.xtenial  fire,  the  low  between  Louisville  and  Cin- 

rise  elevators  and  one-third  the  lights  cinnati.  to  connect  Cincinnati  and 
from  this  source  were  out  of  com-  Louisville  power  operations  oh  a  whole- 
mission.  basis. 

The  immediate  loss  of  all  the  other  y 

elevators  was  due  to  the  simultaneous 

loss  of  d.c.  control  power  from  the  four  Pennsylvania  Electrification 
30th  floor  motor-generator  sets  which  . 

supply  all  elevator  control  power  for  the  $22,000,000  improvement 

building  except  for  the  freight  eleva-  the  Pennsylvania  Railroad 

tors.  Automatic  change-over  switches  ^he  terminals  in  Baltimore  and  the 
for  shifting  the  a.c.  supplv  for  these  electrification  of  the  line  between  Wil- 
motor-generator  sets  to  the  60th  floor  and  Washington  has  been  re¬ 

bus  failed  to  function  positively  because  turned  after  several  months  of  sus- 
of  the  arcing  fault.  The  length  of  pension, 
the  elevator  outage  was  due  primarily  ^ 

to  the  task  of  clearing  these  switches  Holdins  Corporation  Rcorsanizes 
so  that  control  power  could  be  restored 

to  elevators  which  still  had  traction  At  the  annual  and  special  meeting  of 
power  available  through  the  uninter-  the  Public  Utility  Holding  Corporation  Following  the  hearing,  a  prepared 

rupted  service  at  the  other  vaults.  of  America  stockholders  approved  all  statement  was  issued  by  Robert  Burns, 

Repetition  of  the  major  outage  phase  directors’  proposals,  including  changing  counsel  for  the  Lakeside  Construction 
will  probably  be  averted  by  making  the  the  name  of  the  company  to  General  Company.  It  said; 
change-over  switches  semi-automatic —  Investment  Corporation.  Other  pro-  “No  profit  was  reflected  on  the  books 
throwing  to  the  60th  floor  vault  on  any  posals  approved  were ;  Charter  amend-  of  Cities  Service  Company  as  a  result 
30th  floor  disturbance,  but  necessitating  ment  reducing  authorized  preferred  of  this  transaction. 


Rare  Metal  Thermo-Couples 
for  High  Temperatures 

To  meet  the  rigorous  requirements  of 
modern  furnaces  where  temperatures  of 
3,600  deg.  F.  or  more  are  attained  Ger¬ 
man  engineers  have  developed  improved 
thermo-couples.  Successful  results  are 
reported  with  couples,  one  branch  of  Conflicting  statements  regarding  profits 
which  is  pure  iridium  and  the  other  an  of  the  Cities  Service  Company  through 
alloy  of  60  per  cent  rhodium  and  40  per  operations  of  the  Lakeside  Construction 
cent  iridium.  Such  couples  do  not.  Company,  a  subsidiary,  were  made  re- 
it  is  said,  require  frequent  restandardiza-  cently  in  connection  with  the  Federal 

Trade  Commission’s  investigation  of 
The  thermo-electric  emf.  of  the  couple  public  utilities.  At  the  hearing  held 
in  relation  to  temperature  ranges  from  by  the  federal  commission  Andrew  W. 

VVilcox,  examiner  and  accountant  for 
F.  Quite  a  the  commission,  testified  as  to  a  con¬ 
struction  job  by  the  Lakeside  company 
for  the  Public  Service  Company  of  Col¬ 
orado,  also  a  subsidiary  of  Cities  Ser¬ 
vice. 

The  company  constructed  projects 
for  the  Republic  Light,  Heat  &  Power 
Company  in  New  York  at  a  cost  of 
$398,309;  for  the  Niagara  Falls  Gas  & 
Electric  Company,  also  in  New  York, 
for  $137,939,  and  for  the  Crew  Lcvick 
Company  in  New  Jersey,  for  $759,912. 
All  of  these  companies  are  Cities  Ser¬ 
vice  subsidiaries.  Mr.  Wilcox’s  testi¬ 
mony,  however,  dealt  mainly  with  a 
project  for  the  Colorado  company.  He 
said  the  cost  of  this  project  to  the  Lake¬ 
side  company  was  $4,484,671,  but  the 
cost  to  the  Colorado  utilitv  was  $10,- 
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“Whatever  claimed  write-up  resulted 
from  the  construction  of  the  Valmoni 
plant  was  more  than  offset  by  write¬ 
downs  and  other  similar  items  which 
occurred  in  property,  taken  as  a  whole. 

“A  large  part  of  the  so-called  profit 
consisted  of  common  stock  issued  by 
the  Public  Service  Company  of  Col¬ 
orado  which  did  not  represent  any  cash 
cost  to  the  Colorado  company  nor  profit 
to  Cities  Service  Company  since  the 
latter  already  owned  1(X)  per  cent  of  the 
common  stock  of  the  Colorado  com- 
panv.” 

T 

Staten  Island  Utility  to  Press  Suit 

In  view  of  a  dissenting  opinion  from 
that  expressed  by  the  majority  of  the 
Appellate  Division  upholding  the  Pub¬ 
lic  Service  Commission’s  refusal  to 
permit  the  Staten  Island  Edison  Cor- 
p(jration  to  issue  long-term  bonds  to 
refund  outstanding  short-term  notes,  the 
company  in  all  probability  will  take 
steps  to  obtain  a  review  of  the  case  by 
the  Court  of  Appeals.  While  no  opinion 
was  handed  down  to  support  the  decision 
of  the  majority  of  the  court,  a  dissent¬ 
ing  opinion  was  written  as  follows : 
"Jelfernan,  J.,  dissents  on  the  ground 
that  the  proposed  bond  issue  in  this 
case  is  reasonably  required  for  refund¬ 
ing  purposes,  and  that  the  expenditure 
to  be  refunded  as  a  capital  is  distinct 
from  an  operating  or  income  charge. 
'I'he  debt  which  petitioner  ow'es  consti¬ 
tutes  a  lawful  obligation.  That  being 
so  it  must  be  paid  either  in  cash  or  by 
refunding  bonds.  In  my  judgment  the 
Pul)lic  Service  Commission  has  miscon- 
'trued  its  authority.” 

T 

Noteholders  May  Extend  Maturity 

Holders  of  $957,000  outstanding  Penn¬ 
sylvania  Electric  Company  6^  per  cent 
•convertible  gold  notes,  due  August  1, 
have  been  asked  to  extend  the  maturity 

•  (late  for  eleven  months  to  July  1,  1934, 
under  an  extension  agreement  to  be 

•  entered  into  between  the  company  with 
the  Chase  National  Bank  as  authenticat¬ 
ing  agent,  and  the  holders  of  the  ex¬ 
tended  notes,  which  will  continue  to  bear 
interei^t  tit  the  same  rate.  The  notes, 
totaling  $5,225,000,  were  isued  last  year 
and  $4^268,000  have  since  been  reac- 

■  (luired  and  canceled. 

T 

Winnipeg  Bondholders  Organize 

As  a  result  of  recent  developments  a 
landholders’  protective  committee  to 
represent  holders  of  6  per  cent  refund¬ 
ing-mortgage  bonds  and  5  per  cent  re¬ 
funding-mortgage  stock  or  bonds  of  the 
y.  innipeg  Electric  Company  has  been 
I'lrined.  Another  committee  has  been 
t' limed  to  represent  holders  of  5i  per 
rent  first  mortgage  bonds  of  the  Mani- 


Stock  Market  in  Broad  Decline 


In  common  with  the  general  stock  list  utility  shares  displayed  a 
marked  weakness  late  last  week  which  extended  into  this  one.  The 
worst  slump  since  1929  carried  the  “Electrical  World”  index  from 
34.4  last  week  to  30.8  this. 


▼ 

toba  Power  Company,  Ltd.,  a  subsidiary. 
At  a  meeting  held  in  Montreal  last 
month  a  protective  committee  of  bond¬ 
holders  of  Northwestern  Power  Com¬ 
pany  was  given  authority  to  apply  for 
a  receiving  order  in  bankruptcy  against 
the  Winnipeg  company  ("Electrical 
World,  June  10,  page  738). 

T 

East  Coast  Adopts  Bond  Plan 

Plan  of  reorganization  affecting  East 
Coast  Utilities  Company  first  mortgage 
collateral  5^  per  cent  bonds,  series  A, 
due  1937 ;  first  mortgage  collateral  5 
per  cent  bonds,  series  C,  due  1937,  and 
two-year  6  per  cent  convertible  secured 
notes,  due  1932,  has  been  adopted  by  a 
committee  composed  of  Edward  C.  Dela- 
field,  chairman ;  James  Bruce  and 
Robert  W.  Rea.  A  new  corporation  is 
to  be  formed,  or  an  existing  company 
utilized,  to  acquire  securities  pledged 
under  the  indenture  securing  the  col¬ 
lateral  bonds  and  to  issue  in  reorganiza¬ 
tion  $2,4(X),500  principal  amount  of 
fifteen-year  first  lien  and  collateral  trust 
4  per  cent  bonds,  series  A,  and  24,005 
shares  of  common  stock,  exclusive  of 
shares  permitted  by  the  terms  of  the 
plan  to  l)e  issued  to  holders  of  outstand¬ 
ing  unsecured  debt  of  the  company. 

T 

Standard  Power  Makes  Stock  Offer 

In  a  letter  to  holders  of  its  preferred 
stock  the  Standard  Power  &  Light  Cor¬ 
poration  has  offered  to  receive  tenders 
of  such  preferred  stock  for  redemption 
and  retirement  in  exchange  for  shares 
of  the  prior  preference  stock,  $7  cumu¬ 


lative,  of  Standard  Gas  &  Electric  Com¬ 
pany,  now  owned  by  Standard  Power  & 
Light  Corporation  in  the  ratio  of  20 
shares  of  Standard  Power  &  Light 
preferred  stock  for  19  shares  of  Stand¬ 
ard  Gas  &  Electric  prior  preference 
stock,  $7  cumulative.  Holders  of  ap¬ 
proximately  43  per  cent  of  the  preferred 
stock  of  Standard  Power  &  Light  out¬ 
standing,  or  73,250  shares,  have  offered 
to  tender  their  shares  on  this  basis,  and 
the  directors  have  voted  to  extend  the 
same  opportunity  to  all  preferred  share¬ 
holders.  Tenders  will  be  considered  up 
to  and  including  September  15,  or  such 
later  date  as  may  be  fi.xed. 

▼ 

South  Africa  Finances 

Oversubscription  within  a  few  hours  of 
public  offering  greeted  the  two-loan 
financing  of  the  South  Africa  Electric¬ 
ity  Supply  Commission,  recently.  The 
first  loan  consisted  of  £500,(XX)  4|  per 
cent  registered  stock,  required  to  com¬ 
plete  the  payments  on  the  extensions  of 
the  Congella  power-station  by  the  in¬ 
stallation  of  a  12,000  kw.  turbo-alterna¬ 
tor  and  two  boilers.  This  plant  has 
been  in  operation  since  May,  1932,  and 
the  sum  allocated  to  it  is  £1()0,(X)0.  The 
sum  of  £300,(XX)  was  set  aside  for  the 
installation  of  an  additional  20,000  kw. 
turbo-alternator  and  four  boilers  at  the 
Salt  River  power-station,  and  this  plant 
has  just  come  into  operation.  The 
second  loan  consisted  of  £2,500,000  at 
4^  per  cent  and  issued  at  £101.  Alto¬ 
gether  the  Commission  has  spent  over 
£8,000,000  on  its  undertakings,  the  larg¬ 
est  sum  being  the  £3,500,0(X)  spent  on 
the  Natal  Central  power-station. 
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Only  4.2  per  cent  Under  1929 
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Output  ot  central  stations  lias  for  the 
second  consecutive  week  exceeded  the 
correspotuliiifj  prtKluction  in  1931.  An 
increase  of  about  6,0(K),000  kw.-hr. 
brought  the  total  for  the  week  ended 
July  22  to  1,654, 424, ()()()  kw.-hr.,  accord¬ 
ing  to  the  h'dison  Electric  Institute. 
This  is  15.4  per  cent  more  than  in  1932 
and  lacks  only  4.2  per  cent  of  matching 
the  nearest  comparable  week  of  1929. 

New  England  continues  its  extraordi¬ 
nary  progress,  with  a  gain  over  1932 
now  risen  to  27.1  per  cent  and  around 
14  [)er  cent  over  1931.  A  further  ad¬ 
vance  occurred  also  on  the  Pacific  Coast. 

Calgary  Power  Company 
Gets  Elevators  on  Lines 

Gasoline  engines  and  coal  oil  lanterns 
are  being  removed  from  106  country 
elevators  in  central  Alberta,  north  of 
Red  Deer,  and  all  will  be  lighted  and 
powered  by  electricity  at  an  investment 
cost  of  $75,000  to  twelve  grain  com¬ 
panies  and  owners  of  elevators  and  of 
an  additional  $40,000  for  power  line 
extensions  being  made  by  the  Calgary 
Power  Company,  which  will  serve 
them.  South  of  Red  Deer  another  69 
country  elevators  will  be  fitted  and 
served. 

The  company  is  arranging  for  a  bulk 
purchase  of  all  motors  required  and 
other  equipment.  The  complete  elec¬ 
trification  includes  head-drive  electric 
motors  and  electric-driven  compressors 
for  the  air  pumps  which  operate  the 
wagon  dumps  at  the  grain  receiving 
pit,  and  in  elevators  equipped  with  grain 
cleaners.  The  cleaners  will  also  be  elec¬ 
trically  powered. 

Contracts  have  been  made  with  the 
following:  Alberta  Pacific  Grain  Com¬ 
pany,  United  Grain  Growers,  Federal 
Grain  Company,  Searle  Grain  Com¬ 
pany,  Pioneer  Grain  Company,  Province 


Other  regions  again  show  high  percen¬ 
tages,  though  smaller  than  a  week  ago. 


Weekly  Output,  Millions  of  Kw.-Hr. 
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Elevator  Company,  Independent  Grain 
Company,  Ogilvie  Flour  Milling  Com¬ 
pany,  Ltd.,  Parish  &  Heinbecker, 
Krause  Milling  Company,  Midland  & 
Pacific,  and  National  Elevator  Company. 

T 

Columbia  Basin  Plan 
Is  Under  Way 

A  contract  for  the  preparation  of  plans 
for  construction  of  a  power  dam  at  the 
Grand  Coulee  site  on  the  Columbia 
River  has  been  signed  by  the  Columbia 
Basin  Commission  of  the  State  of 
Washington  and  the  United  States. 
Under  the  contract  the  cost  of  prepar¬ 
ing  the  plans  and  drawing  up  estimates 
of  the  cost  of  the  project  was  fixed  at 
$377,500.  The  money  will  be  advanced 
by  the  Columbia  Basin  Commission  as 
it  is  needed  and  the  work  will  be  done 
at  the  main  engineering  office  of  the 
Bureau  of  Reclamation  at  Denver. 

Grand  Coulee  dam  will  be  a  power 
project  and  not  at  the  outset  include  de¬ 
velopment  of  irrigation  and  reclamation 
work.  Two  stages  of  development  are 
provided  in  the  contract,  which  calls 
only  for  preliminary  work  on  the  first 


unit  of  145  ft.  of  the  dam  designed,  so 
it  can  be  raised  to  370  ft.  The  first 
stage  is  for  a  dam  developing  about 
700,000  hp.  Stage  No.  2  is  to  include 
surveys  for  the  completion  of  the  low 
dam  to  370  ft. 

The  project  will  cost  approximately 
$60,000,000,  as  compared  with  the 
$300,000,000  estimated  for  the  entire 
power  and  irrigation  project. 

T 

No  Resumption  Planned 
for  Halted  Dallas  Plant 

No  immediate  construction  work  is  con¬ 
templated  at  the  Mountain  Creek  reser¬ 
voir,  states  Charles  W.  Davis,  president 
of  the  Dallas  Powder  &  Light  Company, 
though  $1,500,000  has  already  been  ex¬ 
pended  there  and  energy  use  in  Dallas 
has  shown  a  sharp  upward  trend  in  the 
past  few  weeks. 

“Demand  for  electricity  in  Dallas  is 
still  10  per  cent  under  what  it  was  when 
construction  work  on  the  reservoir 
project  was  suspended  in  1931  after  an 
expenditure  had  been  made  of  more 
than  $1,5(X),000  on  this  work  by  the 
company,”  Mr.  Davis  points  out.  “In  ac¬ 
cordance  with  the  agreement  under 
which  the  city  authorized  and  approved 
the  expenditure  for  the  Mountain  Creek 
project  no  return  has  been  received  on 
this  investment  and  it  will  not  he  placed 
in  ‘approved  property  value’  until  the 
reservoir  is  completed.  This  means  that 
the  light  company  will  receive  no  return 
upon  its  reservoir  investment  at  Moun¬ 
tain  Creek  until  a  revival  of  business 
and  earnings  of  the  company  warrant 
the  completion  of  this  improvement. 

“When  construction  of  the  Mountain 
Creek  reservoir  was  started  in  1930  the 
use  of  electric  service  in  Dallas  was  in¬ 
creasing  at  a  rapid  rate  and  the  safety 
margin  in  the  generating  capacity  of  the 
present  power  plant  w’ould  soon  have 
been  passed. 

“Until  such  a  time  as  work  is  resumed 
at  Mountain  Creek  the  company  will 
continue  to  maintain  the  earthen  and 
concrete  dam  and  spillway  in  such  a 
manner  as  to  prevent  depreciation  of  the 
completed  structures.” 

T 

New  Hydro  Stations  in  France 

Work  is  rapidly  progressing  on  the  erec¬ 
tion  of  a  series  of  eight  new  hydro-elec¬ 
tric  stations  to  utilize  the  power  of  the 
Santet  falls  on  the  River  Drac  in 
France.  By  means  of  a  dam  an  artificial 
lake  with  a  storage  capacity  of  no  le>s 
than  28,600,UO0,0()()  gal.  of  water  is 
being  formed,  and  it  is  estimated  that  a 
total  of  370,250  kw.  will  he  available, 
capable  of  producing  1,500,000,000  kw. 
hr.  per  year.  The  first  generating  sta¬ 
tion  is  being  erected  at  the  foot  of  the 
dam  and  will  he  equipped  with  six  13.- 
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25U-kva.  alternators,  each  driven  by  two 
turbines,  one  at  each  end  of  the  gen¬ 
erator  shaft.  The  power  generated  will 
be  stepped  up  at  an  outdoor  transform¬ 
ing  station  at  first  to  150,000  volts  and 
later  to  220,000  volts  for  transmission 
to  the  distribution  network  in  the 
district. 

T 

Wholesalers  Code  Developins 

The  National  Electrical  Wholesalers 
Association  will  meet  in  Buffalo  during 
the  week  of  August  14  to  discuss  their 
proposed  NIRA  Code.  A  tentative  code 
lias  been  drafted  that  provides  ( 1 )  a 
definition,  (2)  a  five  day,  40  hour  week 
with  a  minimum  wage  of  $15  with  the 
e.xception  of  a  percentage  of  minor  em¬ 
ployees  at  $12  per  week,  (,3)  minimum 
sales  prices,  (4)  credit  and  discount 
limitations,  (5)  unfair  trade  practices. 
A  special  committee  consisting  of  W.  J. 
Drury,  E.  M.  Graham  and  R.  L.  Simon 
has  discussed  the  proposed  code  with 
Deputy  Administrator  W.  L.  Allen  who 
suggested  some  changes.  The  code 
committee  is  considering  the  proposed 
changes  and  will  submit  the  revised  code 
to  the  membership  at  the  Buffalo 
meeting. 

T 

Grid  Presents  Problem 
to  British  Manufacturers 

Sir  Hugo  Hirst,  presiding  at  the  an¬ 
nual  meeting  of  the  General  Electric 
Company,  just  held  in  London,  referred 
with  concern  to  the  position  of  British 
electrical  manufacturers  as  regards  the 
grid.  The  industry,  he  pointed  out,  was 
callefl  upon  to  design  and  produce  at 
short  notice  the  special  generating  and 
transmission  plant  required  for  the 
grid.  Research  and  experiment  on  a 
large  and  costly  scale  had  to  be  un¬ 
dertaken. 

"The  result  from  the  engineering 
viewpoint  has  been  altogether  satisfac¬ 
tory,”  Sir  Hugo  pointed  out,  “but,  while 
the  firms  successful  in  securing  the  con¬ 
tracts  for  the  grid  may  have  enhanced 
their  own  prestige  and  that  of  British 
electrical  engineering  in  general,  the 
prevalent  belief  that  they  have  also 
added  to  their  wealth  is  entirely  un¬ 
founded.  The  special  machinery  re¬ 
quired  for  manufacturing  and  testing 
the  grid  plant  involved  a  heavy  initial 
expenditure ;  competition  was  so  keen 
that  prices  were  not  too  remunerative, 
and  with  the  successful  completion  of 
this  great  scheme  the  manufacturers 
are  faced  with  the  problem  of  what  is 
to  be  done  with  the  shops,  machines 
and  organization  built  up  to  deal  with 
the  construction  of  the  grid, 

'However,  the  experience  gained  in 
connection  with  the  grid  may  remain 
of  direct  value  in  another  direction ; 


when  foreign  countries  have  re-estab¬ 
lished  their  purchasing  power  the 
proved  ability  of  this  country  to  manu¬ 
facture  large  generators  and  high- 
pressure  power  transmission  systems 
ought  to  be  productive  of  substantial 
results.” 

Completion  of  the  national  network 
has  not  merely  thrown  much  plant  out 
of  employment ;  it  has  also  virtually 
killed  the  demand  for  small  and  mediinn- 
size  turbo-generators. 

T 

Cove  Creek  Plans  Prosress 
Toward  January  1  Building 

Preliminary  draft  of  plans  for  the 
proposed  Cove  Creek  dam,  begun  by 
Army  engineers  before  the  passage  of 
the  Tennessee  Valley  Authority  Act, 
is  in  preparation  at  the  .St.  Louis  office 
of  the  War  Department.  Colonel  George 
R.  Spalding  has  general  supervision. 
This  preliminary  draft  will  be  trans¬ 
mitted  to  the  Denver  office  of  the  Re¬ 
clamation  Bureau  of  the  Interior  De¬ 
partment  for  review. 

Preparatory  to  construction  work  at 
Cove  Creek,  a  force  of  some  300  men 
is  at  the  scene  engaged  in  surveying 
land,  estimating  the  cost  of  rail  and 
road  connections,  investigating  the  caves 
which  abound  on  that  site,  looking  into 
land  prices  and  doing  other  preliminary 
work.  The  tentative  date  to  begin 
actual  dam  construction  is  January  1 
next. 

Acquisition  for  public  purposes  of 
land  within  approximately  three  miles 
of  the  dam  site  will  probably  be  under¬ 
taken  this  fall.  Some  early  contracts 
to  be  let  in  the  Cove  Creek  area  include 
railway  and  highway  work  and  prelim¬ 
inary  dam  construction.  These  may  be 
expected  this  fall. 

Meanwhile  Dr.  Harcourt  A.  Morgan, 
Authority  director,  is  establishing  offices 
in  Knoxville  as  a  base  of  operations  for 
supervising  work  at  Cove  Creek,  a  score 
of  miles  northwest  of  Knoxville  by  air¬ 
line.  Headquarters  for  the  entire  vallev 
development  will  be  located  in  the  vicin¬ 
ity  of  Muscle  Shoals,  as  required  by 
law,  as  soon  as  possible, 

T 

D.  L.  &  W.  Orders  Diesel  Ensincs 

Nine  Diesel  oil-electric  locomotives 
have  been  ordered  by  the  Delaware, 
Lackawanna  &  Western  Railroad  fol¬ 
lowing  a  90-day  test  of  efficiency  and 
economy.  Six  of  the  engines  will  be 
built  by  the  American  Locomotive 
Company  at  Schenectady  and  three  by 
Ingersoll-Rand  Company  at  Phillips- 
burg,  N.  J.  General  Electric  Com¬ 
pany  will  supply  the  electric  equipment 
for  the  order.  The  American  Loco¬ 
motive  Company’s  allotment  will  be 
equipped  with  single-unit  engines  of 


Major  New  Construction 
This  Week 

Transformers,  motors,  refriseratins  ma¬ 
chinery,  hoists  and  conveyors  will  be 
installed  in  fruit  precooling  plant  of  Re¬ 
frigerated  Steamship  Line,  Inc.,  Jackson¬ 
ville,  Fla.,  a  subsidiary  of  United  Fruit 
Company.  Cost  over  $200,000. 

Until  August  3,  Culpeper,  Va.,  asks 
bids  for  Diesel  engine-generator  units 
and  accessories,  for  city-owned  electric 
light  and  power  plant.  Bond  issue  of 
$120,000  recently  voted. 

Heidelberg  Brewing  Company,  Cov¬ 
ington,  Ky.,  will  make  additions  and 
improvements,  at  cost  of  $275,000. 

Machine  drives,  motors  and  controls, 
conveyors,  etc.,  will  be  installed  by 
Kentucky  Lumber  &  Millwork  Company, 
Louisville,  Ky.,  for  rebuilding  of  plant. 
Cost  about  $100,000. 

City  Ice  &  Fuel  Company,  Cleveland, 
Ohio,  has  authorized  construction  of 
new  brewery  at  Miami,  Fla.  Cost  about 
$350,000. 

Electric  power  plant'^  equipment  to 
cost  over  $200,000  will  be  purchased 
by  Goodyear  Tire  &  Rubber  Company, 
Akron,  Ohio,  for  new  steam-electric 

enerating  plant  for  mill  service,-  about 

80,C00  additional  will  be  used  for  pur¬ 
chase  of  ash-handling,  fuel  feed  control 
apparatus,  water-softening  equipment, 
etc.  Entire  plant  will  cost  over  $500,000. 

Appalachian  Electric  Power  Com¬ 
pany  will  spend,$75,000  at  Lynchburg, 
Va.,  to  improve  and  enlarge  facilities  for 
energy  distribution. 

Pasadena,  Calif.,  municipal  light  and 
power  department  will  erect  Lamanda 
Park  substation.  Equipment  cost  esti¬ 
mated  at  $175,000.  Bids  open  August 
15. 


600  hp.,  while  those  Ingersoll-Rand 
builds  will  be  equipped  with  two  325-hp. 
engines. 

T 

First  Unit  at  Massen  Falls 

The  installation  of  the  first  65,000-hp. 
unit  at  the  Masson  Falls  plant  of  the 
Maclaren-Quebec  Power  Company,  on 
the  Lievre  River,  in  the  province  of 
Quebec,  was  completed  well  up  to  sched¬ 
ule  and  the  company  has  started  delivery 
of  power  on  its  contract  with  the  Hydro- 
Electric  Power  Commission  of  Ontario. 
This  contract  called  for  the  delivery,  as 
from  July  1,  1933,  of  25,000  hp.,  the 
amount  taken  to  be  increased  progres¬ 
sively  each  year  thereafter  until  the 
maximum  amount  of  125.000  hp.  pro¬ 
vided  for  in  the  contract  is  being  de¬ 
livered.  The  Masson  plant  is  designed 
for  an  output  of  130,000  hp. 

T 

New  York  Metal  Prices 

July  18.  1933  July  25.  1933 


Copper,  electrolytic . 

Lead,  Am.  S.  &  R.  price 

Cents  per 
Pound 
9.00 

Cents  per 
Pound 
9.00 

4.50 

4.50 

Antimony . 

7.50 

7.50 

Nickel  ingot . 

35.00 

35.00 

Zinc,  epot . 

5.35 

5.35 

Tin,  Straits . 

46  75 

45.875 

Aluminum,  99  per  cent . . 

23  30 

23  30 
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As  to  Rates — • 

•  Kate  reductions  for  electricity  which 
wiil  save  down-state  consumers  an  esti¬ 
mate;!  three-quarters  of  a  million  dol¬ 
lars  a  year  were  ordered  last  week  by 
the  Illinois  Commerce  Commission.  The 
Illinois  Power  &  Light  Company,  which 
offered  to  reduce  electric  rates  from  7  to 
20  per  cent  (Electrical  World,  July 
15,  page  72),  was  ordered  to  cut  them 
10  per  cent  and  the  Central  Illinois 
Light  Company  was  directed  to  make 
a  15  per  cent  reduction,  effective  August 
15.  This  was  the  biggest  slash  in  rates 
made  by  the  commission  down-state 
since  it  announced  its  rate  leveling  cam¬ 
paign  (Electrical  World,  April  22, 
page  500). 

•  .Asserting  that  its  electric  rates  are 
just  and  reasonable  and  that  the  com¬ 
plaint  should  he  dismissed.  Public  Serv¬ 
ice  Electric  &  Gas  Company,  Newark. 
N.  J.,  filed  its  answer  last  week  with 
the  Public  Utilities  Commission  to  the 
complaint  of  George  Huhschmitt  seek¬ 
ing  a  20  per  cent  reduction  in  rates 
(Electrical  World,  July  15,  page  72). 
‘‘We  deny,”  the  company’s  answer  read, 
‘‘that  the  cost  of  production  and  opera¬ 
tion  has  decreased  substantially  or  that 
there  has  been  a  general  reduction  in 
the  cost  of  necessary  machinery,  equip¬ 
ment  and  ap})aratus  .  .  .  On  the  other 
hand,  they  are  increasing  and  the  entire 
resources  of  the  federal  government  are 
being  used  to  increase  prices  of  all  com¬ 
modities  and  wages.  Rates  are  just  and 
reasonable:  they  do  not  exceed  the  value 
of  the  service  and  the  net  revenue  for 
the  year  ld55  will  not  yield  a  fair  re¬ 
turn  upon  the  fair  value  of  property  de¬ 
voted  to  the  public  use.” 

•  Reductions  in  the  electric  and  gas 
rates  charged  by  the  Northern  New 
^’ork  Utilities.  Inc.,  in  the  city  of  Rome, 
Oneida  County,  have  been  approved  by 
the  Public  .Service  Commission.  Under 
the  new  rates,  which  become  effective 
July  27,  consumers  of  electricity  will 
save  $15,000  a  year.  The  new  rates 
are  the  result  of  an  agreement  between 
the  company  and  the  municipal  au¬ 
thorities. 

•  Missouri  Public  Service  Commission 
has  ordered  the  East  Missouri  Power 
Company,  which  serves  approximately 
forty  communities  in  northeast  Missouri, 
to  tile  new  rate  schedules  which  would 
reduce  its  net  income  by  0.58  of  1  per 
cent,  as  compared  with  1932.  The  fair 
value  of  the  company  was  fixed  at  threc- 
ijuarters  of  a  million  dollars  and  its  fair 
return  at  7  ix*r  cent.  Last  year  it  earned 
7.58  per  cent. 

•  Motion  to  dismiss  the  rate  reduction 
procedure  launched  against  the  Public 
.Service  Company  of  Indiana  (Elec¬ 
trical  World,  July  22.  page  104)  has 
been  rejected  by  the  Public  Service 
Commission.  The  case,  involving  the 
hundreds  of  cities  and  towns  throughout 


the  entire  “south  system,”  will  proceed, 
it  was  announced  by  Chairman  Perry 
McCart  of  the  commission.  The  case 
as  inaugurated  by  the  commission  upon 
information  filed  by  Sherman  Minton, 
public  counselor,  designed  to  show  that 
the  company  made  $2,000,000  or  more 
excess  profits  last  year.  Chairman  Mc¬ 
Cart  said  that  the  case  had  been  based 
on  other  showings  in  addition  to  that 
made  in  the  "bill  of  discovery,”  filed 
by  Mr.  Minton.  He  pointed  out  that  the 
company  itself  comes  in  with  “agreed 
rates”  for  various  communities,  thus 
showing  present  rates  are  wrong,  and 
that  a  dozen  cities  have  asked  for  re¬ 
ductions.  He  urged,  however,  that  com¬ 
promise  be  reached  through  conferences 
rather  than  prolonged  and  expensive 
rate  hearings. 

•  .At  a  hearing  held  last  week  on  the 
application  of  the  Mayor  of  Marlboro, 
Mass.,  for  a  reduction  in  tbe  rates  of 
the  Marlboro  Electric  Company,  the 
State  Department  of  Public  Utilities  was 
informed  that  the  company  could  furnish 
power  to  its  customers  at  a  rate  as  low 
as  2  cents  per  kilowatt-hour  if  it  were 
to  revise  its  domestic  rate  to  one  con¬ 
taining  a  $1  monthly  service  charge. 
The  statement  was  made  by  Samuel  H. 
Mildram,  consulting  engineer  for  the 
company,  who  maintained  that  under 
such  a  rate  the  company’s  revenue  would 
be  greater  than  at  present.  He  reiter¬ 
ated  his  strong  suppctrt  of  utility  rate 
schedules  which  contain  service  charges 
and  expressed  the  belief  that  such 
charges  are  the  most  equitable. 

•  Department  of  Public  Works  of 
Washington  has  ordered  the  Puget 
Sound  Power  &  Light  Company  to 
vacate  its  contract  with  Port  Angeles 
and  substitute  lower  wholesale  rates 
which  on  the  basis  of  1932  charges, 
would  reduce  the  city’s  power  bill  from 
$64,650  to  $38,857  a  year.  Only  whole¬ 
sale  rates  were  involved  in  the  Port 
.Angeles  case,  the  city  having  operated 
its  own  distribution  system  and  pur¬ 
chased  power  at  wholesale  under  a  con¬ 
tract  since  1913. 

•  The  ])ublicly  owned  power  plant  of 
Hamilton,  Ohio,  has  slashed  one  cent  a 
kilowatt  off  the  basic  rate  for  electricity 
used  in  homes.  It  was  the  fourth  rate 
cut  in  five  years.  The  reduced  rates 
will  mean  a  saving  of  $103,000  to 
Hamilton  consumers.  Schedule  calls  for 
a  4^-cent-a-kilowatt  rate  for  the  first 
.50  kw.-hr.,  3  cents  for  the  next  50,  and 
so  in  a  graduated  scale  until  the  con¬ 
sumption  of  5(K)  kw.-hr.  monthly  is  at  a 
rate  of  1^  cents. 

•  Differences  between  the  city  of  West- 
mount  and  the  Montreal  utility  company 
have  been  adjusted.  Under  a  new' 
agreement  the  city  will  purchase  from 
the  company  the  electricity  required  for 
general  resale  and  all  municipal  .services 
and  street  lighting.  The  city  agrees 
that  its  rates  shall,  during  the  period  of 


the  agreement,  conform  to  the  electricity 
rates  in  force  in  the  metropolitan  area 
of  Montreal.  This  terminates  the  un¬ 
economic  rate  warfare  which  has  beiii 
going  on  for  several  years. 

•  At  the  request  of  counsel  for  the  com¬ 
plainant  the  Illinois  Commerce  Com¬ 
mission  has  dismissed  a  rate  complaint 
brought  against  the  East  .St.  Loui^ 
Light  &  Power  Company  by  the  LaiuL- 
downe  Improvement  .Association  of 
East  St.  Louis, 

T 

Leavitt  Joins  Attorney  General 

Professor  Albert  Levitt,  long  a  thorn 
in  the  side  of  Connecticut  utilitie.->, 
notably  for  his  prolonged  attempts  to 
secure  certain  line  extensions  at  Red¬ 
ding,  Conn.,  has  been  named  special 
assistant  to  Attorney  General  Homer  S. 
Cummings  in  the  U.  S.  Department  of 
Justice.  Professor  Levitt  has  gained 
prominence,  as  legal  advisor  and  repre¬ 
sentative  of  various  towns  seeking 
lower  electric  rates.  He  will  have  no 
special  duties,  but  will  give  much  of 
his  time  in  Washington  to  cases  involv¬ 
ing  electric  power  utilities. 

T 

Municipal  Items 

Paragould,  Ark. — Under  National  In¬ 
dustrial  Recovery  Act,  city  has  applied 
for  $165,000  loan  to  finance  con.struc- 
tion  of  a  municipal  light  and  power 
plant  and  distribution  system. 

Warsaw,  Ind. — Nortbern  Indiana  Pub¬ 
lic  Service  Company  asked  by  special 
electric  commissioner  of  city  to  (jiiole 
a  price  on  the  purchase  of  the  com¬ 
pany’s  Warsaw  plant. 

Wasiiixgto.n,  Ia. — Preliminary  plans 
being  prepared  for  construction  of  a 
municipal  light  and  power  plant  and 
distribution  system. 

Beloit,  Wis. — .Any  legal  steps  nece>- 
sary  will  be  taken  by  the  Wisconsin 
Power  &  Light  Company  to  prevent  the 
construction  of  a  $133, (X)()  municipal 
lighting  plant,  .scheduled  to  start  soon 
according  to  a  letter  to  the  Beloit  com¬ 
mon  council  from  .A.  P.  Gale,  vice- 
president  of  the  utility  company.  De¬ 
spite  a  possible  legal  battle,  the  council 
adopted  measures  authorizing  publica¬ 
tion  of  an  official  notice  on  the  sale  of 
bonds,  bids  for  the  purchase  of  which 
w'ill  be  opened  August  10.  The  site  of 
the  power  plant  has  not  yet  been  pur¬ 
chased  by  the  city,  but  negotiations  are 
said  to  be  under  way. 

Illinois — City  of  Greenville  has  ap¬ 
plied  for  $140,000  loan  under  National 
Industrial  Recovery  Act  to  finance  the 
construction  of  a  municipal  light  and 
power  plant. 

City  of  Murphyshoro  has  applied  tor 
$450,000  for  the  same  purpose. 

In  an  advisory  election  held  last  week 
residents  of  Carlinville  voted  1.226  to 


13() 


KLECTRICAL  WORLD  — /m/_v  29,19?3 


303  in  favor  of  the  establishment  of  a 
iiiunicipal  light  and  power  plant  and 
distribution  system. 

Ohio — Cincinnati  can  furnish  electric 
current  for  lighting  at  one  cent  a  kilo¬ 
watt  hour  and  make  a  generous  profit 
according  to  a  statement  made  by  City 
Manager  C.  A.  Dykstra  last  week  when 
he  submitted  to  the  city  council  the 
report  of  Engineers  Fosdick  and  Hil- 
nier  on  the  manufacture  of  electricity 
at  the  waterworks  main  pumping  sta¬ 
tion  for  street  lighting  purposes.  The 
rei)ort  maintained  that  the  proposed 
generating  stations  and  distribution 
ecpiipment  would  save  the  city  $250, 0(X) 
annually.  Council  referred  the  report 
to  the  committee  on  Public  Utilities.  It 
is  probable  that  the  next  step  to  be  taken 
by  Council  will  be  to  request  the  Union 
Gas  &  Electric  Company  to  reduce  its 
charges  for  electricity  to  rates  com¬ 
parable  with  the  actual  cost  of  the 
manufacture  and  distribution  of  elec¬ 
tricity,  if  it  is  produced  at  the  water¬ 
works. 

Federal  financing  of  an  electric  light 
and  power  system  for  Akron  was  asked 
in  legislation  approved  last  w'eek  by 
city  council.  Councilmen  estimated  that 
the  cost  of  a  generating  and  distributing 
plant  would  be  between  $8,000,000  and 
$10,000,000.  By  resolution  the  council 
put  before  state  and  federal  relief 
project  officials  a  summary  of  the  light 
and  power  rate  battle  now  in  the  State 
Utilities  Commission. 

Missouri — At  a  recent  executive  meet¬ 
ing  of  the  City  Council,  a  third  offer 
was  made  to  finance  construction  of  a 
municipal  electric  light  plant  in  St. 
Charles.  The  offer,  details  of  which 
were  not  revealed,  was  made  by  a  repre¬ 
sentative  of  Fairbanks,  Morse  &  Com¬ 
pany,  .St.  Louis.  Under  the  plan  the  city 
would  pay  the  construction  company  for 
erecting  the  plant  out  of  revenues  de¬ 
rived  from  operation.  No  action  has 
been  reported  on  a  request  by  the  city 
for  a  $300,000  federal  loan  for  con¬ 
struction  of  a  light  plant. 

City  of  Pacific  has  applied  to  the  Na¬ 
tional  Recovery  Administration  for  an 
$80. 000  loan  for  a  municipal  light  and 
power  plant. 

City  of  Sullivan  has  applied  for  Na¬ 
tional  Industrial  Recovery  Act  loan  of 
$80,000  for  a  municipal  light  and  power 
plant  and  $10,000  for  water  works  im¬ 
provements. 

C.M.iFORNiA  —  Formation  of  a  public 
poAor  utility  district  embracing  more 
th.iii  813  square  miles  in  Fresno  and 
Tulare  counties  to  take  over  the  pres¬ 
ent  {)Ower  distribution  lines  of  the  San 
Joaquin  Light  &  Power  Corporation 
within  the  area  and  operate  them  is 
un  h  r  consideration  by  more  than  a 
do-en  communities.  At  a  meeting  held 
recently  at  Selma  the  utility  district 
plan  was  presented  by  1.  H.  Teilman, 
j  f'l'i  f  engineer  of  the  consolidated  dis- 
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trict,  who  asserted  a  self-liquidating  dis¬ 
trict  can  be  formed  at  an  investment  of 
$15,0(X),(XK). 

Communications  were  sent  to  more 
than  200  publicly  owned  utilities  in 
California  under  date  of  July  12  urging 
them  to  oppose  a  drive  expected  to  he 
made  in  the  coming  short  session  of 
the  legislature  to  tax  public  ownership 
enterprises.  The  California  Municipal 
Utility  Association,  of  which  A.  W. 
Stratton  of  the  Modesto  Irrigation  Dis¬ 
trict  is  president,  sent  the  communica¬ 
tions. 

Tex.\s — An  electric  power  and  floixl 
control  project  on  the  Red  River  near 
Denison,  the  construction  of  which 
would  involve  the  expenditure  of  ap¬ 
proximately  $31,000,000,  is  proposed  as 
a  part  of  the  Federal  government’s  pub¬ 
lic  works  program.  Congressman  Ray¬ 
burn  of  Texas,  who  is  urging  the  ap¬ 
proval  of  the  plans  for  the  proposed  dam 
and  hydroelectric  plant,  expects  that 
favorable  action  will  he  taken  soon  on 
the  pending  application.  He  said  that 
the  dam  will  serve  to  develop  water 
power,  flood  control  below  the  dam  and 
aid  navigation  below  the  dam.  The 
drainage  area  above  the  dam  includes  a 
large  portion  of  Texas,  southern  Okla¬ 
homa,  and  a  small  portion  of  New 
Mexico. 


“The  project  will  cost  about  $31,- 
000,(X)0,”  Rayburn  continued.  “In  the 
sale  of  power  alone  it  is  estimated  it 
will  amortize  itself  in  60  years.  It  will 
develop  water  power  to  take  care  of 
industry  in  a  wide  radius  where  six 
million  people  may  live.” 

T 

Patents  Granted  on  A.C.  Tubes 

The  U.  S.  Patent  Office  has  granted 
patent  No.  1,909,051  to  Freeman  and 
W’ade  relating  to  the  indirectly  heated 
cathtxle  A.C.  tube  and  No.  1,911,024 
to  Kimmel  and  Sutherlin  relating  to 
the  directly  heated  cathode  tube. 'These 
are  engineers  of  the  Westinghouse  Elec¬ 
tric  and  Manufacturing  Company  and 
the  patents  refer  to  the  commonly  used 
226  and  227  tubes  that  make  A.C.  radio 
possible.  These  tul>es  are  now  manu¬ 
factured  by  the  Radio  Corporation  of 
America  under  license. 

T 

Alabama  Gross  Income  Tax 

\  state  income  tax  levying  three  per 
cent  on  the  gross  incomes  of  corpora¬ 
tions  including  electric  utilities  was 
voted  in  Alabama  in  the  election  of 
July  18. 


T  T  T 

Ships  and  Planes  to^SteerPhoto-EIcctrically 


A  new  type  of  servo-mechanism  de¬ 
veloped  from  calculating  machine  re¬ 
search  at  the  Massachusetts  Institute 
of  Technology  utilizes  a  photo-electric 
cell  to  control  forward  and  reverse 
rotation  of  an  electric  motor  when  fol¬ 
lowing  a  designated  chart  line  or  band. 
By  amplifying  the  effect  of  light  re¬ 
ceived  or  missing  through  a  slit  moving 
along  a  prescribed  course  on  a  chart  a 
motor  is  arranged  to  control  the  posi¬ 


tion  of  a  rudder  or  other  mechanism  for 
the  automatic  steering  and  stabilization 
of  aircraft,  the  gyroscopic  stabilization 
and  steering  of  ships,  operation  of 
various  types  of  recording  instruments, 
gun  control  and  process  control.  The 
control  operation  takes  place  in  0.05 
seconds,  with  appropriate  damping  to 
prevent  oscillation.  The  motor  drives 
the  slit  by  a  screw  and  nut  through  a 
torque  amplifier. 
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Partrtership  rules  now  evolving 

HI^  CODE  hearings  reduce  to  tangibles  the 
general  conceptions  embodied  in  NRA  and 
present  the  practical  difficulties  confronting  both 
industry  and  government  in  their  endeavors  to 
make  the  act  effective.  The  hearings  show  that 
industry  is  complex;  that  it  consists  of  human 
beings  with  varied  opinions  and  dispositions;  that 
it  is  made  up  of  production,  distribution  and  sales 
with  associated  activities  in  management,  finance 
and  accounting.  It  is  soon  evident  that  there  is  no 
general  rule  or  formula  that  is  practical  or  equit¬ 
able  to  solve  the  social,  technical  and  economic 
problems  of  any  single  industry.  Yet  the  law  says 
this  must  be  done  and  done  quickly. 

hividence  is  overwhelming  that  responsibility 
and  authority  must  be  centered  in  a  single  indivi¬ 
dual  for  committees  are  poor  tools  to  get  action 
and  decision.  It  Is  also  evident  that  the  responsi¬ 
bility  and  authority  must  be  centered  in  an  Indi¬ 
vidual  reporting  only  to  the  administration — no 
group  or  individual  in  industry  can  be  delegated  the 
authority  safely.  Thus  the  inevitable  development 
will  be  the  growth  of  Industrial  dictators  for  each 
group  of  products  who  report  only  to  the 
atlministratlon. 

I  hese  men  must  have  almost  super-executive 
ability  In  order  to  be  all-informed  on  their  respec¬ 
tive  industries  and  issue  rulings  on  industry  details 
without  getting  lost  in  a  maze  of  red-tape  or 
stiHIng  industry  by  reason  of  rigidly  binding 
rulings.  This  work  is  necessary  and  Is  overwhelm¬ 
ing  in  volume.  In  the  electrical  manufacturing  in¬ 
dustry  for  example  there  will  be  required  a  master 
supervisor  and  at  least  60  deputy  supervisors  and 
these  In  turn  must  necessarilv  be  linked  with  other 
supervisors  in  associated  industries  whose  opera¬ 
tions  affect  or  are  affected  by  those  of  the  electrical 
industry.  The  ability,  perspective  and  knowledge 
called  for  present  a  tremendous  problem. 


T  O  R  I  A  L  S 

L.  VV.  VV.  MORROW 
Editor 


Thus,  while  In  full  sympathy  with  the  desired 
goals  of  Improved  business  practice,  higher  pur¬ 
chasing  power  and  a  revived  industry  there  should 
be  a  full  realization  that  the  difficulties  faced  in 
reaching  these  goals  are  almost  Insurmountable. 
But  there  is  no  alternative  to  trying  this  partner¬ 
ship  experiment.  Industry  as  well  as  government 
should  cooperate  and  work  whole-heartedly  to¬ 
gether  in  the  public  Interest.  Only  after  this  is  tried 
can  it  be  said  that  NRA  is  a  visionary  and  unprac¬ 
tical  scheme  that  runs  counter  to  more  practical  and 
sounder  conceptions  of  the  relations  of  government 
and  business.  We  venture  to  predict  that  two  years 
from  now  both  government  and  business  will  sigh 
with  relief  at  the  annulment  of  present  relations  but 
they  will  enter  into  new  and  more  practical  relations 
as  a  result  of  this  vital  experience 

Liberalizing  the  code 
for  large  buildings 

ROPOSALS  to  transplant  a  secondary  net¬ 
work  from  the  street  into  a  tall  building 
have  generally  roused  some  qualms  in  the  minds 
of  Hre-fighting  and  fire-prevention  authorities. 
The  codes  still  are  wedded  to  the  old  tradition: 
especially  is  there  the  time-honored  requirement 
that  one  switch  should  be  available  to  discon¬ 
nect  all  power  supply.  The  network  fed  from 
a  multiplicity  of  sources  does  not  lend  Itself  to 
that.  But  in  conjunction  with  code  negotiations 
for  the  40-story  Gulf  Building  In  Pittsburgh,  the 
underwriters  recognized  factors  which  argue  to 
the  contrary.  Modern  firemen  In  the  cities  know 
how  to  handle  electrical  hazards  and  there  Is 
more  advantage  In  having  lights  available  at 
some  points  than  in  having  all  circuits  surely  de¬ 
energized  throughout  the  entire  affected  and  un¬ 
affected  areas  of  the  building. 

Zoning  was  the  answer  in  this  installation — ■ 
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tive  floor  groups  on  each  side  of  the  building.  In¬ 
cidentally,  centralizing  the  service  switches  at 
every  fifth  floor  did  away  with  the  big  board 
otherwise  required  in  expensive  basement  space. 
Long  individual  mains  were  avoided  and  the 
secondary  network  permitted  to  present  its  in- 
herent  advantages  where  there  are  diversities  to 
be  capitalized.  A  four-wire  115/199  volt  bus 
from  the  eight  1 1  kv.  vaults  feeds  these  local 
boards  and  the  eleven  secondary  ties  constitute 
the  network.  Sectionalized  reactors  are  used  to 
afford  an  adjustable  impedance  for  load  division 
purposes. 

Another  feature  adopted  was  the  employment 
of  thermal  trip  for  the  breaker  units  on  the  indi¬ 
vidual  branch  lighting  circuits.  Appeal  here  rests 
In  the  averting  of  improper  fusing,  in  the  greater 
momentary  over-current  capacity  and  in  the  ease 
of  restoring  service. 

Little  by  little  the  proven  elements  of  street 
service  are  being  authorized  for  interior  Installa¬ 
tions  of  the  larger  magnitudes.  Such  progres¬ 
sive  modification  of  the  code  safeguards  what  the 
code  Is  Intended  to  assure  and  at  the  same  time 
gives  a  chance  for  wiring  economies,  reliability 
of  service  and  reduced  maintenance  costs. 


Creeks,  caves,  leaks  and  pitfalls 

Not  long  did  it  take  the  Tennessee  Valley 
Authority  to  discover  that  the  Cove  Creek 
site  is  honeycombed  with  caves.  Thus  what  hydro¬ 
electric  engineers  have  well  known  has  been  spec¬ 
tacularly  discovered  by  the  new  agency  in  its  first 
month  of  activity  following  years  of  exploration 
and  planning  by  other  government  experts.  The 
question  is  legitimately  asked  why  complete  official 
publicity  was  not  given  to  these  geological  handi¬ 
caps  before  the  first  twentieth  of  the  prospective 
billion  dollars  was  appropriated.  Army  engineers 
dill  find  and  report  some  cavities  under  the  Cove 
Creek  site.  That  should  have  prompted,  before  the 
money  was  voted  at  Senator  Norris’s  behest,  the 
fuller  exploration  now  instituted. 

Loss  of  water  into  the  caves  w^ould  be  a  serious 
detraction  from  the  flood  control,  navigation  and 
power  potentialities  of  the  Cove  Creek  storage, 
bar  more  serious  would  be  the  hazard  of  trying  to 
anchor  or  even  just  to  mount  a  dam  on  a  foundation 
so  like  a  sponge.  There  Is  some  difference  between 
wedging  an  arch  between  the  rocks  of  ages  that 


bound  Boulder  Canyon  and  trying  to  perch  a  dam 
on  a  porous  laminated  limestone  such  as  permeates 
much  of  the  Tennessee  Valley. 

Chairman  Morgan  is  an  engineer  and  as  such 
the  engineering  profession  expects  him  to  tell  the 
whole  truth  about  Cove  Creek  even  if  it  delays  the 
project,  or,  horrors,  spoils  the  dream  altogether. 
This  Is  a  poor  time  to  pour  millions  of  devastating 
tax  money  into  a  political  sponge. 


Co-operation  in  education 

CO-OPERATIVE  courses  in  engineering  have 
been  given  much  prominence  by  both  the 
schools  and  the  Industries  which  have  participated 
in  them.  They  have  supplied  a  definite  deficiency  in 
practical  technical  education.  More  recently  there 
has  been  a  growing  demand  for  continuation 
courses  for  practicing  engineers  who  felt  the  need 
of  extending  their  academic  training  while  en¬ 
gaged  in  their  professions — more  or  less  an  in¬ 
version  of  the  undergraduate  co-operative  scheme. 

At  General  Electric  this  has  been  accomplished 
largely  as  an  internal  enterprise  with  a  measure  of 
institutional  interchange.  At  Westinghouse  the 
arrangement  has  focussed  on  co-operation  with  the 
University  of  Pittsburgh  and.  In  spite  of  shrinking 
staffs  and  other  depression  obstacles,  the  scheme 
has  been  well  sustained.  In  seven  years  since  it  was 
Instituted  55  men  have  earned  M.S  degrees  and 
three  the  Ph.D.  degree;  also,  374  others  have 
taken  courses  which  won  credits  less  than  the  totals 
required  for  the  degrees.  Reciprocal  credit  is 
given  both  by  the  company  and  by  the  university  for 
technical  and  academic  accomplishments  in  both 
fields  of  endeavor. 

Here  Is  a  fruitful  means  of  supplementing  the 
necessarily  limited  education  taken  wholly  in  resi¬ 
dence  before  engaging  in  professional  practice. 
It  must  greatly  enliven  the  research  and  the  class¬ 
room  discussion  to  have  this  close  correlation  of 
exploratory  theory  and  strident  practice.  It  cer¬ 
tainly  energizes  the  proficiency  of  the  staff  who  lay 
the  foundation  for  anticipating  industry’s  technical 
needs.  The  academic  world  likewise  is  brought  into 
a  higher  appreciation  of  the  erudite  versatility  of 
industrial  engineers  as  witnessed  by  the  honors  be¬ 
stowed  during  the  recent  commencement  season 
upon  those  who  direct  these  industrially  scientific 
explorers;  Merrick,  KIntner,  Chubb  and  Storer 
have  been  so  honored  by  as  many  different  schools. 
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Co-ordinating  Fuses  and  Relays 

for  Distribution  Reliability 


By  G.  F.  LINCKS 

Distribution  Fuse  Cutout  Engineering  Department, 

General  Electric  Company,  Pittsfield,  Mass. 

CO-OKDI NATION  of  overcurrent  protective  de¬ 
vices  on  distril)ution  systems  is  not  new,  but  the 
ability  to  ol)tain  better  co-ordination  by  means  of 
improved  desijjns  of  fuse  links  and  fuse  cutouts  is 
new  and  an  important  factor  in  securing  economical  and 
reliable  operation.  This  article  will : 

1.  Discuss  the  fundamental  factors  involved  in  the 
problem  of  the  co-ordination  of  fuse  links  with  other 
fuse  links  and  with  relays  on  distribution  systems. 
Among  other  things  it  will  point  out  how  the  trans¬ 
former  fuse  link  is  the  logical  starting  point  for  the 
solution  of  this  problem,  how  this  may  be  done  without 
preventing  low  transmission  breaker  relay  settings  and 
why  only  fuse  link  time-current  characteristic  curves 
made  at  high  voltages  are  of  value  in  making  co-ordina¬ 
tion  studies. 

2.  Make  recommendations  on  the  application  of  fuse 
links  based  on  recent  investigations. 

The  current  protective  devices  em])loyed  on  distribu¬ 
tion  systems  are  of  two  classes,  namely,  fu.ses  and  oil 
circuit  breakers.  I^'uses  are  actuated  thermally  hy  melt¬ 
ing  a  restricted  section  of  the  conductor.  The  forces 
generated  by  the  arc  thus  formed  are  used  for  aiding 
in  the  introduction  of  resistance  at  a  sufficiently  rapid 
rate  to  prevent  re-establishment  of  the  arc  at  the  alter¬ 
nating-current  zero.  Oil  circuit  breakers  are  actuated 
by  relays.  These  relays  trip  the  circuit  breakers  and 
the  arc  is  mechanically  drawn  out  in  oil,  additional 
means  sometimes  being  employed  to  aid  in  the  introduc¬ 
tion  of  resistance  at  a  sufficiently  rapid  rate  for  circuit 
interruption. 

Co-ordination  of  transformer  and  sectionalizing  fuse  links 

The  fuse  cutout  on  the  high-voltage  side  of  the  dis¬ 
tribution  transformer  (b  in  Fig.  1)  is  generally  installed 
to  afford  short-circuit  protection  rather  than  overload 
protection,  and  thus  the  fuse  link  employed  is  usually 
rated  from  two  to  three  times  the  full  load  current  of 
the  transformer.  This  fusing  ratio  is  the  logical  starting 
point  in  any  co-ordination  program.  With  the  size  of 
the  transformer  fuse  link  thus  determined,  taking  into 
consideration  the  largest  transformer  rating  to  be  used 
on  the  circuit  being  studied,  the  next  problem  is  to 
choose  a  sectionalizing  fuse  link  of  sufficient  size  to 
permit  its  being  protected  by  the  transformer  fuse  link. 
This  involves  not  only  j^reventing  the  sectionalizing  fuse 
link  from  blowing,  but  protecting  it  against  damage  due 
to  being  heated  excessively. 

A  fairly  large  fusing  ratio  is  necessary  between  fuse 
links  connected  in  series  for  sectionalizing,  even  where 
they  have  the  same  operating  characteristics,  so  as  to 


factor  both  the  normal  operation  and  manufacturing 
variables.  Probably  the  greatest  of  these  is  the  differ¬ 
ence  in  normal  load  being  carried  by  the  two  fuse  links. 
Where  fuse  links  are  connected  in  series  for  sectionaliz¬ 
ing,  it  is  possible  that  those  nearer  the  substation  will 
at  times  carry  a  fairly  high  percentage  of  their  current 
rating,  while  those  further  out  on  the  system  are  carry¬ 
ing  only  the  exciting  current  of  one  or  more  trans¬ 
formers. 

The  recommendation  given  in  the  accompanying  tal»le 
covering  the  co-ordination  of  improved  fuse  links  con- 


Fig.  1 — Co-ordination  extends  from  meter  to 
transmission  substation 

A  co-ordination  program  calls  for  the  protective  device 
nearest  to  the  fault  to  function  before  those  close  to 
the  substation.  The  house  fu.se  (a)  must  be  designed  to 
clear  the  circuit  ahead  of  the  transformer  fuse  (b), 
which  in  turn  must  protect  the  sectionalizing  fuse  (c), 
with  this  doing  the  same  for  each  succeeding  sec¬ 
tionalizing  fuse  (d),  and  the  final  one  functioning  so 
as  to  prevent  the  operation  of  the  relays  on  both  the 
distribution  and  transmission  systems  (e  and  /  respec¬ 
tively).  The  transformer  and  secondary  line  impedance 
restrict  the  dead  short  circuit  current  on  the  house 
fuse,  so  there  is  practically  no  problem  in  designing  it 
to  protect  the  transformer  fuse,  which  would  only  be 
subjected  to  a  slight  overload. 


nected  in  series  on  high-voltage  distribution  circuit.''  is 
based  on  a  very  careful  and  thorough  investigation  of 
the  conditions  and  variables  just  described.  In  addition, 
a  service  record  on  three  or  four  operating  companies’ 
systems  for  periods  varying  up  to  approximately  one 
year  have  shown  the  values  given  in  the  table  to  be  suffi¬ 
ciently  great  to  insure  successful  co-ordination.  A  very 
large  factor  of  safety  was  used  in  determining  these 
fusing  ratios,  so  that  after  further  laboratory  and  ser\ice 
investigations  it  may  be  found  possible  to  modify  them 
somewhat.  One  or  two  operators  are  trying  this  experi¬ 
mentally  at  a  limited  number  of  installations  where 
closer  fusing  appeared  to  be  expedient.  However,  until 
such  experiments  have  proved  closer  fusing  ratios  to  be 
safe,  the  values  given  in  the  table  should  afford  the  best 
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Fig.  2 — G.E.  universal  low  temperature  fuse  links 
have  these  blowing  characteristics 
For  inclosed  and  open  type  cutouts.  Based  on  starting 
with  ambient  temperature  of  25  deg.  C. :  fuse  links 
carrying  load  will  blow  faster. 
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Multiples  of  Minimum  Closing  Current 


Fig.  3 — Typical  inverse-time  relay  curves 


method  of  co-ordinating  fuse  links  connected  in  series. 
An  even  greater  factor  of  safety  than  employed  in  the 
table  would  very  likely  be  necessary  if  fuse  links  of 
different  design  and  operating  characteristics  are  used. 

Fuse  links,  feeder  relays  and  transmission  protection 

The  relation  of  the  fuse  links  to  the  circuit  breaker 
relays  is  somewhat  different  in  that  the  relay  when  car¬ 
ried  very  close  to  the  tripping  point  will  immediately 
fall  back  to  the  original  position  without  damage.'  For 
this  reason  a  direct  comparison  can  be  made  between  the 
time-current  characteristics  of  the  two  devices  (Figs.  2 
and  3).  In  making  this  comparison,  however,  it  should 
be  remembered  that  the  fuse  link  is  not  a  precision  device 
and  when  installed  in  service  does  not  receive  the  same 
attention  as  the  relay.  This  emphasizes  the  logic  of 
starting  a  co-ordination  program  based  on  the  existing 
fuse  link  characteristics  rather  than  demanding  modi¬ 
fication  of  them  to  meet  those  predetermined  by  the 
feeder  breaker  relay  and  its  setting,  which  are  generally 
made  in  accordance  with  the  desires  of  the  transmission 
system  relay  engineers. 

In  considering  this  phase  of  the  problem  attention 
should  be  given  to  the  fact  that  the  impedance,  trans¬ 
formation  ratio  and  differential  in  capacity  of  the  sub¬ 
station  will  lower  the  proportionate  value  of  the  currents 
from  most  faults  occurring  on  a  distribution  feeder,  so 
that  they  are  not  much  more  than  overloads  on  the  trans¬ 
mission  system.  A  majority,  if  not  all,  of  the  distribu¬ 
tion  fuse  cutouts  and  fuse  links  are  located  at  such  a 
distance  from  the  substation  that  sufficient  line  imped¬ 
ance  is  interposed  to  limit  the  fault  current  to  a  value 
below  that  which  w’ould  cause  an  excessive  disturbance 
on  the  transmission  line.  It  would,  therefore,  appear 
that  a  relay  in  the  distribution  feeder  circuit  which  com¬ 
bined  the  characteristics  of  slower  operation  at  the  low 
currents  and  extremely  rapid  operation  at  the  higher 
currents  would  enable  distribution  engineers  to  acquiesce 
in  the  desires  of  transmission  relay  engineers,  as  well  as 
permitting  proper  co-ordination  of  the  fuse  links  with 
other  fuse  links  and  with  relays  on  the  distribution 
systems. 


Chart  of  Protective  Characteristics  for  Low-Temperature  Fuse  Links  Connected  in  Series, 

1%000  Volts  and  Below 


Rating  of  Protected  Fuse  Link 


Amp - >.  1 

Amp. 

3  5  10  /  15  20  25  30  40  50  60 

Maximum  Short-Circuit  Amperes  to  Which  Fuse  Links  Will  Be  Protected 

75 

100 

125 

150 

%  1 

30  100  100  400  500 

600 

700 

900 

1,300 

1,600 

1,800 

2,500 

3,000 

3,000 

2  3  .... 

25  100  400  500 

600 

700 

900 

1,300 

1,600 

1,800 

2,500 

3,000 

3,000 

%  5 

.  50  400  500 

600 

700 

900 

1,300 

1,600 

1,800 

2,500 

3,000 

3,000 

1  10 

.  50 

600 

700 

900 

1,300 

1,600 

1,800 

2,500 

3,000 

3,000 

g  15 

50 

75 

500 

1,300 

1,600 

1,800 

2,500 

3,000 

3,000 

1  20 

60 

80 

500 

1,000 

1,200 

2,500 

3,000 

3,000 

£  25 

60 

75 

150 

220 

750 

1,500 

3,000 

1  30  .... 

70 

125 

150 

650 

1,200 

3,000 

*■  40 

100 

125 

500 

900 

2,500 

s  50  .... 

100 

300 

650 

2,000 

§  60 

250 

500 

1,800 

=  75 

300 

1,500 

*100 

1,000 

Thi»  table  is  for  low-temperature  fuse  links,  both  the  standard  and  universal 
designsi. 

rating  for  the  sectionalising  fuse  link  which  can  be  protected.  However,  the  fuse 
link  rating  may  have  to  be  larger  than  20  amp.  to  carry  the  normal  load  current. 

It  il.ould  be  borne  in  mind  that  fuse  links  are  not  precision  devices.  To  insure 
protection,  the  ratio  of  the  ratings  of  fuse  links  in  series  should  be  as 
large  r'ossible,  and  preferably  never  less  than  two  to  one. 

Examples;  ,\88uming  that  of  all  the  transformers  beyond  a  sectionalising  point 
on  a  feeuer,  the  largest  requires  a  5-amp.  fuse  link  at  a  point  where  the  maximum 
availal.e  short-circuit  current  is  450  r.m.s.  ampieres,  then  20  amp.  is  the  lowest 


Assuming  750  r.m.s.  amperes  to  be  the  maximum  available  short-circuit 
current  at  the  20-amp.  sectionalising  fuse  link  or  at  any  intervening  load  points 
which  do  not  require  more  than  a  20-amp.  fuse  link,  then  a  60-amp.  fuse  link 
is  the  smallest  siie  that  can  be  protected  at  a  sectionalising  point,  still  closer  to 
the  substation. 
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Where  high-voltage  fuses  are  used  in  place  of  the 
transmission  breaker  the  problem  of  co-ordination  in¬ 
volves  the  foregoing  principles,  but  imposes  somewhat 
different  requirements  on  the  design  of  these  high- 
voltage  fuses. 

Time-current  characteristics  of  relays  for  feeder  breakers 

The  time-current  characteristic  curves  for  the  fuse 
links  (Fig.  2)  and  the  relays  on  the  distribution  feeder 
breaker  (Fig.  3)  are  of  primary  importance,  since  they 
govern  the  ratio  which  must  be  maintained  between  these 
two  devices.  The  characteristics  of  the  inverse  time 
induction  relay  (Fig.  3)  which  are  in  most  common  use 
meet  the  requirements  just  outlined  for  the  higher  time 
lever  settings.  However,  the  sharper  knee  of  the  curves 
for  the  very  inverse  time  induction  relay  (Fig.  4)  per¬ 
mit  closer  co-ordination  with  fuse  links  where  low  time 
lever  settings  are  necessary,  since  this  slows  up  the 
ojicration  at  the  low  current  values.  The  relays  operate 
so  quickly  with  small  currents  at  these  low  time  lever 
settings  that  the  flatter  curves  of  the  inverse  time  induc¬ 
tion  relays  tend  to  approach  the  fuse  link  curves  for 
improved  designs. 

Where  quicker  operation  is  required  at  the  excessively 
high  currents  to  prevent  tripping  of  the  transmission 
breaker  relays  the  time-current  characteristics  of  the  in¬ 
duction  relay  may  be  modified  so  as  to  assume  those  of 
an  instantaneous  solenoid  relay  at  any  predetermined 
value  of  fault  current.  The  instantaneous  solenoid  relay 
should  be  connected  with  its  contacts  in  parallel  with 
those  of  the  induction  relay  so  as  to  be  operated  by  the 
same  current.  The  combination  is  available  in  the  same 
size  case  as  the  standard  induction  relay. 

Time-current  characteristics  of  fuse  links 
and  allied  problems 

The  time-current  characteristic  curves  for  fuse  links 
(Fig.  2)  should  not  be  considered  separately  from  the 
other  characteristics  of  the  fuse  cutouts  and  the  fuse 
links  as  affected  by  various  operating  conditions  if  re¬ 
peated  successful  operation  is  to  be  secured.  The  curves 
should  also  be  comparable  to  those  for  the  relay,  and 
for  this  reason  any  one  making  a  co-ordination  study 
should  know  the  basis  of  the  tests  for  securing  the  data 
upon  which  the  fuse  link  time-current  characteristic 
curves  are  plotted.  Thus,  it  would  appear  imperative 
that  all  published  time-current  characteristic  curves  for 
fuse  links  should  have  definitely  stated  on  them  the  fol¬ 
lowing  information : 

1.  Starting  Temperature  of  the  fuse  Link — The  temperature 
of  the  fuse  links  at  the  start  of  each  test  governs  the  time 
required  for  any  given  current  to  raise  the  temperature  of  the 
fusible  metal  up  to  the  melting  point.  The  total  clearing  time 
for  fuse  links  operating  at  the  temperature  resulting  from 
carrying  the  full  rated  load  will  be  from  aproximately  35  to 
50  per  cent  less  than  for  those  starting  at  a  normal  ambient 
temperature  of  25  deg.  C.  Conversely,  if  the  fuse  links  are 
operated  at  sub-zero  winter  temperature,  the  total  clearing  time 
will  be  longer.  The  degree  of  this  variation  is  dependent  upon 
the  amount  of  fault  current,  because  this  affects  the  relative 
proportions  of  their  heating  and  arcing  periods.  Thus  this 
variable  must  be  given  due  consideration. 

2.  Voltage  and  Reactance  of  the  Test  Circuit — Unless  2,300 
volts  or  above  is  employed  in  making  the  tests  for  plotting  the 
time-current  characteristic  curves  they  will  only  indicate  the 
heating  period,  whereas  the  arcing  period  may  be  an  appre¬ 
ciable  portion  of  the  total  clearing  time.  The  variation  in  the 
arcing  period  has  no  proportionate  relationship  to  the  heating 
period  over  the  complete  range  of  fault  currents  and  thus  no 
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Fig.  4 — Relay  curves  with  accentuated  inverse-time 
characteristic 


one  numerical  or  proportionate  value  can  be  given  for  adding 
to  the  heating  period  to  determine  the  total  clearing  time. 
Curves  plotted  from  tests  made  at  lower  voltages  are,  there¬ 
fore,  valueless  for  comparing  with  relay  curves  to  determine 
the  operating  relationship  where  the  fuse  links  are  beyond  the 
relay  and  should  not  be  compared  with  curves  made  from  tests 
at  higher  voltages. 

A  high  percentage  of  reactance  in  the  test  circuit  affects  the 
operation  of  fuse  cutouts,  because  it  inreases  the  instantaneous 
voltage  available  at  the  alternating-current  zero,  to  re-establish 
the  arc.  This  is  especially  true  at  the  low  currents  where  the 
arcing  period  may  be  even  lengthened  sufficiently  to  prevent 
successful  clearing  of  the  circuit  at  rated  voltage. 

3.  Temperature  Rise  and  Ambient  Temperature — The  total 
temperature  of  the  upper  fuse  holder  contact,  when  carrying  the 
rated  current  or  a  specified  safe  percentage  of  this  rating,  while 
not  apparently  a  direct  factor  in  co-ordination,  should  not  be 
allowed  to  exceed  a  safe  value  in  order  to  secure  quick  opera¬ 
tion.  The  total  temperature  governs  the  amount  of  moisture 
and  chemical  water  that  will  be  driven  from  the  fiber  fuse 
holder  tube  and  upon  which  the  mechanical  strength  and  life 
of  the  fuse  holder  depends.  Since  pressures  as  high  as  3,000 
lb.  per  square  inch  have  been  measured  in  expulsion  fuse 
holders  when  clearing  heavy  short-circuit  currents,  this  is  of 
prime  importance  with  the  higher  rated  fuse  links  where  speed 
and  heating  are  problems. 

Existing  standards  are  based  on  investigations  which  indi¬ 
cate  that  the  total  temperature  should  not  exceed  70  to  75 
deg.  C.  as  measured  on  the  upper  fuse  holder  contact  when  the 
reduced  section  of  the  fuse  link  is  close  to  this  contact  and  when 
operating  under  normal  conditions  of  humidity  and  for  long 
periods  of  time.  When  the  reduced  section  of  the  fuse  link 
is  located  remote  from  the  upper  contact,  obviously  the  safe 
limit  of  total  temperature  at  the  upper  contact  will  be  appre¬ 
ciably  less  than  70  deg.  C. 

The  American  Institute  of  Electrical  Engineers  specifies 
40  deg  C.  as  the  ambient  for  basing  allowable  temperature  rises, 
becaus;  this  value  is  highly  probable  and  may  be  exceeded  when 
the  apparatus  is  subjected  to  the  heat  of  the  summer  sun.  It  is 
evident,  therefore,  that  with  a  40  deg.  C.  ambient  and  a  safe 
total  temperature  of  70  deg.  C.  the  temperature  rise  should  not 
exceed  30  deg.  C.  Where  investigations  are  made  at  an 
ambient  of  25  deg.  C.  the  temperature  rise  will  be  abcait  7.5 
per  cent  above  that  which  would  occur  with  an  ambient  of 
40  deg.  C. 

Other  standards  for  temperature  rise  and  ambient  can  be 
used  as  a  basis  for  laboratory  comparison  or  check  of  fuse 
link  designs,  as  then  there  is  no  need  to  take  into  consideration 
the  actual  operating  temperatures. 

4.  Rated  Clearing  Time — The  time  within  which  a  fuse 
link  will  melt  and  clear  the  circuit  at  rated  voltage  and  at  a 
specified  percentage  of  the  current  rating,  combined  with  Ae 
allowable  temperature  rise,  is  the  basis  for  rating  fuse  link 
designs.  When  comparing  time-current  characteristic  •  urves 
for  different  designs  of  fuse  links,  especially  for  the  larger 
sizes  where  heating  is  a  major  problem,  those  that  blov  more 
quickly  at  lower  currents,  slightly  above  the  rating,  will  operate 
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at  higher  temperatures.  Quickness  of  operation  at  these  low 
currents  is  not  a  requisite  in  order  to  compare  favorably  with 
the  time-current  characteristics  of  inverse  time  induction  relays. 

Interrupting  ability  to  be  co-ordinated  with 
power  available 

Co-ordination  on  distribution  systems  should  also  be 
api)]ied  to  the  current-interrupting  ability  of  the  fuse 
cutout  with  its  fuse  links  and  the  power  available  at  the 
point  of  installation.  This  governs  the  ability  of  the 
ovcrcurrent  protective  devices  to  afford  repeated  suc¬ 
cessful  operation  with  safe,  easy  reclosing  of  the  circuit, 
thus  aiding  to  eliminate  long,  expensive  outages.  Three 
factors  are  involved,  namely : 

1.  Ability  of  fuse  cutouts  with  a  specific  design  of 
fuse  links  to  function  successfully  over  the  complete 
range  from  very  low  to  high  fault  currents. 

2.  Minimum  and  maximum  fault  current  available  at 
the  point  of  installation.  This  is  limited  by  the  imped¬ 
ance  of  the  line  and  of  the  fault. 

3.  Elimination  of  the  possibility  of  damaged  fuse  links 
remaining  on  the  system. 

The  successful  functioning  of  fuse  cutouts  is  limited 
within  a  fairly  definite  range,  above  which  the  fuse 
holders  of  properly  designed  fuse  cutouts  will  burst  and 
below  which  the  expulsion  action  is  not  sufficient  to  pre¬ 
vent  re-establishment  of  the  arc  at  the  alternating-cur¬ 
rent  zerp.  The  maximum  and  minimum  current  limits 
of  this  range  of  successful  operation  vary  with  the  bore 
of  the  fuse  holders  and  this  range  has  been  widened  by 
means  of  an  improved  design  of  fuse  links. 

The  ratings  of  fuse  cutouts  include  their  current¬ 
interrupting  ability,  so  as  to  enable  their  application  at 
points  on  the  system  where  the  available  power  is  within 
the  range  of  successful  operation.  When  applied  on  this 
basis,  systems  are  zoned  so  that  the  fuse  cutouts  with 


Requirements  on  long  lines,  such  as  rural  systems,  de¬ 
mand  small  fuse  links  which  will  function  successfully 
from  currents  slightly  above  the  normal  rating,  up  to 
the  interrupting  capacity  of  the  fuse  cutouts,  so  as  to 
prevent  misapplication  regardless  of  the  point  of  installa¬ 
tion.  Such  fuse  links  are  available.  By  sectionalizing 
a  long  line  it  will  generally  be  possible  to  control  the 
fault  currents  so  that  those  of  real  low  value  may  be 
confined  to  the  outer  end  of  the  line  and  cleared  by  the 
smaller  fuse  links  and  fuse  cutouts.  Thus,  fuse  links 
and  fuse  cutouts  of  larger  sizes  will  be  called  ujx)n  to 
clear  only  the  higher  currents  resulting  from  faults  near 
the  station. 

A  subsequent  article  will  show  where  advances  made 
in  the  design  and  application  of  fuse  links  and  fuse  cut¬ 
outs  have  facilitated  improved  co-ordination. 


Making  Breakers 
Serve  Double  Purpose 

Duplication  of  breakers  or  provision  of  selector  dis¬ 
connecting  switches  is  not  required  at 'the  new  plant  of 
the  \*ernon.  Cal.,  Department  of  Light  and  Power  to 
transfer  feeders  from  main  to  reserve  bus.  Instead  the 
tops  of  the  oil  circuit  breakers  are  equipped  with  plug- 
type  terminals,  the  position  of  which  may  be  quickly 
shifted  to  engage  with  either  the  main  or  reserve  bus 
connections  after  lowering  the  breaker  into  the  discon¬ 
nected  position.  The  arrangement  is  best  indicated  by 
the  illustrations  showing  main  and  reserve  bus  positions 
of  transfer  plugs  on  the  Delta-Star  breakers. 

Each  of  the  sixteen  15-kv.  feeder  breakers  in  this  sta¬ 


thc  higher  interrupting  capacity  are  used  within  areas 
close  to  the  substation  where  the  line  impedance  does 
not  limit  the  power  to  the  rating  of  the  smaller  sizes  or 
types.  This  is  done  regardless  of  the  kva.  rating  of  the 
transformer  being  installed.  Beyond  this  zone  or  these 
zones  the  size  of  the  fuse  cutout  may  be  dependent 


tion  may  be  by-passed  from  the  reserve  bus  through  a 
gang-operated  by-pass  disconnect  on  the  rear  of  the  steel 
inclosure  so  a  breaker  may  be  removed  from  service 
without  interrupting  service.  The  breaker  is  so  inter¬ 
locked  with  the  by-pass  that  the  latter  cannot  be ‘opened 
or  closed  unless  its  co-operating  breaker  is  in  the  raised 


upon  the  current-carrying,  rather  than  the  current-  (connected)  position  and  closed 
interrupting  ability. 

......  IIP^LII 


Movable  transfer  plug ^ 


Position  of  transfer  plug  for  main  and 
reserve  bus  connections 


Transfer  plugs  on  top  of  breaker  per¬ 
mit  connections  to  main  or  reserve  bus 

The  connections  are  shown  In  the  diagram. 
The  position  of  the  transfer  plug  can  be 
changed  only  when  the  breaker  is  lowered 


into  the  disconnect  position. 
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Further  increase  in  the  activit)  of 
electrical  manufacturing  plants  is  in¬ 
dicated  in  the  reports  of  electrical 
energy  consumption  of  such  estab¬ 
lishments  during  June.  By  that  gage, 
operations  exceeded  those  of  a  year 
ago  by  28  per  cent,  against  12  per  cent 
in  May  after  taking  into  account  an 
upward  revision  of  the  index  for  that 
month  to  incorporate  delayed  returns. 

Monthly  Index  of  Electrical 
Manufacturing  Activity 

Adjusted  to  26  wurkitif;  days 

Base:  Average  Month,  19?3-19?5 

Month  1930  1931  1932  1933 

January .  156.2  146.6  120.0  74.0 

February .  165.2  154.3  122.2  83.3 

March .  153.0  126.1  102.9  75.0 

April .  164.9  138.1  95.6  89.4 

May .  ;  158.0  136.7  92.8  104.1 

June .  160.2  135.2  83.1  106.9 

July .  148.5  133.4  79.2  . 

August .  152.2  126.9  67.6 

September.  . .  150.0  132.6  81.4 

October .  140.6  130.4  80.9 

November.  . .  137.5  126.9  85.6 

December...  132.4  123.5  76.0 

For  the  second  time  a  gain  is  in¬ 
dicated  over  the  month  in  the  year  be¬ 
fore,  after  the  contrary  condition  pre¬ 
vailing  nearly  three  years.  Such 
analysis  as  can  be  made  points  to  in¬ 
creasing  production  of  heavy  equip¬ 
ment,  made  by  large  manufacturers, 
as  well  as  of  smaller  goods. 


SurpI  us  Capacity  a  Myth 


Many  comments  are  heard  to  the  effect  that  the 
utilities  are  overbuilt  and  will  not  need  to  ex¬ 
pand  facilities  for  several  years.  The  evidence 
does  not  support  this  conclusion.  Since  1929  there  has 
been  a  decrease  of  24  per  cent  in  total  use  factor  and 
of  30  per  cent  in  wholesale  power  sales.  This  has  caused 
the  total  energy  output  to  drop  from  97,000,000,000 
kw.-hr.  in  1929  to  83,000,000,000  kw.-hr.  in  1932,  a 
decrease  of  only  15  per  cent,  because  of  a  20  per  cent 
increase  in  domestic  sales  during  the  period  and  slighter 
decreases  only  in  sales  to  retail  customers.  Thus  the  drop 
in  load  has  been  industrial  very  largely.  These  industrial 
plants  are  now  coming  back  rapidly,  and  if  they  used  the 
same  energy  they  did  in  1929  they  wotdd  bring  hack 
1929  output  values. 

Hut  this  is  not  the  entire  story.  During  1930,  1931 
and  1932  the  electrical  industry  sold  domestic,  retail  and 
industrial  equipment.  Appliances  sold  give  an  estimated 
connected  load  of  11,5^,000  kw.  To  these  must  be 
added  10,000,000  kw.  of  increased  lighting  using  a  20- 
watt  unit  basis  and  a  50  per  cent  replacement  factor. 
But  this  is  not  all.  Motors  and  industrial  heating  equip¬ 
ment  sold  aggregated  20,230,000  kw,  on  a  conservative 
estimate.  In  other  words,  since  1929  a  total  added  con¬ 
nected  load  of  nearly  42,000,000  kw,  has  been  sold. 
Using  a  10  to  1  ratio  this  means  an  increased  demand 
of  4,200,000  kw.  on  utility  generating  capacity. 

This  4,200,000  kw.  of  new  demand  plus  the  demand 


Since  1929  there  have  been  sold  appliances  as- 
sresatins  12,000,000  l<w.,  lamps  totalins  21,000,- 
000  kw.  and  industrial  equipment  asgregatins  20,- 
000,000  kw. — a  total  of  53,000,000  kw.  Only 
3,500,000  kw.  has  been  added  to  generating  station 
rating  in  this  interval.  A  return  of  normal  industrial 
load  plus  this  additional  load  will  result  in  a  scarcity 
of  utility  capacity. 

of  about  2,000,000  kw.  that  will  result  from  a  1929 
industrial  load  value  must  be  taken  care  of  by  the  3,500,- 
000  kw.  of  generating  capacity  added  since  1929  and  the 
surplus  capacity  available  in  1929.  Will  this  be  pos¬ 
sible?  No  one  can  say,  but  if  the  present  upturn  in  busi¬ 
ness  continues  the  return  of  industrial  load  plus  the  load 
sold  during  the  depression  will  undoubtedly  create  an 
immediate  demand  for  new  utility  capacity  on  many 
properties.  It  should  be  noted  also  that  sales  during  the 
first  half  of  1933  are  not  considered  in  the  estimates, 
which  still  further  discounts  any  idea  that  present  utility 
installations  can  supply  normal  demands  when  normal 
business  conditions  return.  The  data  are  sufficiently 
significant  and  alarming  to  warrant  the  recomendation 
that  each  utility  should  survey  prospects  very  carefully 
in  its  territory. 


Equipment  Sales  Since  1929 


<1931  U.  S.  Census) 

Year  1932  1931  1930  Est.  Total  Kw. 

Motor-Keneratorsets .  $350,000  $5,776,452  $4,700,000  130,000 

Motors,  fractional .  22,000,000  37,160,936  44,000,000  1,500,000 

Motors,  I  hp.  and  over .  20.000,000  34,782,221  36,000.000  8,100,000 

-Motors,  railway,  etc .  3,500,000  13,447,272  14,000,000  3,000,000 

Furnaces,  resistance .  700,000  2,028,000  2,700,000  5,000,000 

Heatinu devices,  industrial..  1,300,000  2,322,422  3,100.000  1,000.000 

WeldinK  apparatus .  3.500,000  6,600,000  7,400,000  1,500,000 


Total .  20,230.000 


Capacity  and  Output  Changes  Since  1929 


Per  Cent 
Channe 


Year 

1932 

1931 

1930 

1929 

from  1929 

No.  of  companies . 

2.486 

2,596 

2,755 

2.801 

—  11.2 

Domestic  kw.-hr.  ( 1 ,000,000) .... 

11,790 

11,738 

11,018 

9,773 

-f20.6 

Retail,  kw.-hr.  ( 1 ,000,000) . 

12,900 

13,544 

13,944 

13,106 

—  1.6 

Wholesale,  kw.-hr.  ( 1 ,000,000) . . . 

31,000 

38,451 

41,621 

44,326 

—30.  1 

Municipal,  kw.-hr.  (1,000,000)... 

2,950 

2,994 

2,735 

2,450 

-»-l6.3 

Total  Sales,  kw.-hr.  (1,000,000) . 

58.640 

66,727 

69,318 

69,655 

—  15.8 

Gen.  rating  kw.  (1,000,000) . 

33.977 

33,483 

31,976 

29,558 

-f-14.9 

Total  Output,  kw.-hr.  (1,000,000) 

82.966 

91,729 

95,936 

97,352 

—  14.8 

Use  Factor . 

28.7 

31.3 

34,2 

37.7 

—23.8 

Appliances  Sold  Since  1929 

Year 

' 

7  .fV— 

'  • 

'  * 

Appli.ance 

No. 

Retail  Value 

No. 

Retail  Value 

No. 

Retail  Value 

No. 

Retail  Value 

Est.  Kw. 

Vacmini  cleaners . 

.  960,343 

$53,000,000 

686,648 

$34,000,000 

440,529 

$18,000,000 

2,087,520 

$105,000,000 

290.000 

Cookers . 

.  145,000 

985,000 

72,000 

489.600 

51,000 

293,760 

268,000 

1,768,000 

80,400 

Cookers,  egg . 

.  58,500 

351,000 

43,900 

282,000 

32,000 

157,920 

134,400 

791,000 

60,480 

Clocks . 

.  1,400,000 

15,155,000 

2,800,000 

18.200.000 

2,400.000 

12,000,000 

6,600,000 

45,350,000 

13,200 

Fans . 

.  916,000 

15,474,000 

706,300 

1,017,000 

344,000 

3,338,000 

1,966,000 

19,900,000 

98,300 

Heaters  and  radiators . 

.  242,400 

1,151,440 

294,343 

1,177,300 

178,700 

640,000 

715,443 

2.968,700 

430,000 

Heating  pads . 

.  433,500 

2,805.000 

492,000 

2,103,000 

321,300 

1,180.000 

1,256,800 

6,088,000 

75,400 

Hot  plates . 

.  270,660 

1,587,000 

535,000 

1,337,500 

273,140 

655,000 

1.078.800 

3,589,000 

540,000 

Ironing  machines  . 

.  100,000 

7,600,000 

80,000 

6,720,000 

50,000 

3,500,000 

230,000 

17,820,000 

253,000 

Irons  ... 

.  2,362,500 

10,867,000 

2,154,889 

10,024,000 

1,858.400 

7,161,920 

6,375,900 

28,052,000 

3,825,540 

Oil  burners . 

.  96,500 

60,800,000 

80,000 

42,000.000 

68,000 

32,800,000 

244.500 

135,600,000 

49,000 

Percolators . 

.  856,500 

6.632,000 

399,159 

3,900,000 

201,600 

1,696,000 

1.457,359 

12,228,000 

73,000 

Ratiges . 

.  190,000 

27,600,000 

121,000 

19,200,000 

62,000 

9,000,000 

373,000 

55,800,000 

1,865,000 

Refrigerators . 

.  775,000 

197,600,000 

965.000 

236,425.000 

770,000 

146.000,000 

2,516,000 

580,000,000 

520,000 

Sewiiig  machines . 

.  319,000 

28,700,000 

215,000 

19,350,000 

133,000 

10,374,000 

667,000 

58,500,000 

17,000 

Toasters 

.  1,263,000 

6,946,000 

1,281,700 

5,126,000 

960,000 

3,100,000 

3,504,700 

15,166,000 

1,752,000 

))  attic  irons . 

.  683,500 

5,317,630 

652,466 

4,075,000 

458,700 

1,834,000 

1,794,660 

11,046.000 

1.076.000 

)Vasl''ng  machines . 

.  802,000 

83,800,000 

812,000 

69.000.000 

569,830 

33,620,000 

2,183,830 

186,420.000 

546.000 

Total . 

11.564.320 

(amps . 

.  350.000,000 

$107,000,000 

346.000.000 

$106,000,000 

331.000.000 

$92,000,000 

1.000.000.000 

$305,000,000 

21,000,000 
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Records  of 

Treated  and  Untreated  Poles 


By  R.  M.  WIRKA 

Associate  Engineer  Forest  Products  Laboratory  * 
Forest  Service,  U.  S.  Dept,  of  Agriculture 


Records  of  service  obtained  from  treated  and 
untreated  poles  and  stubs  in  twelve  different  lines 
-  scattered  over  the  United  States  were  presented 
in  the  July  22  issue  of  Electrical  World.  Experi¬ 
ences  with  chestnut,  Northern  and  Southern  white  cedar, 
Western  red  cedar,  ponderosa  pine  and  lodgepole  pine 
were  included.  The  following  results  on  seven  other 
lines  and  including  white  fir,  Douglas  fir,  juniper,  incense 
cedar  as  well  as  ponderosa  pine  and  lodgepole  pine  refer 
to  some  newer  experiments  that  are  reported  for  the 
first  time. 

Jensen  Avenue  Line — Ponderosa  Pine  and  White  Fir — In 
1915  the  San  Joaquin  Light  &  Power  Co.  built  a  power  line 
on  Jensen  Avenue  at  Fresno,  Calif.,  using  50-ft.  ponderosa 
pine  (Western  yellow  pine)  and  white  fir  poles,  the  butts 
of  which  were  given  a  hot-and-cold  bath  treatment  with 
crosote  and  many  of  the  tops  a  hot  bath  treatment  with 
petroleum. 

No  exact  information  was  obtainable  from  the  company 
concerning  the  treating  conditions  or  the  grade  of  creosote 
used.  The  petroleum  oil  used  for  the  top  treatment  was 
designated  by  the  company  as  “crude  oil.”  Two  inspections 
of  this  line  have  been  made  by  company  and  Forest  Service 
representatives,  the  first  in  1924  and  the  second  in  1930.  At 
the  1930  inspection  each  pole  was  dug  out  for  one-third  to 
one-half  of  its  circumference  to  a  depth  of  18  to  24  in.  for 
an  examination  of  the  butts  and  a  lineman  examined  each 
top  to  the  upper  crossarms.  The  upper  crossarms  were 
carrying  high-tension  wires  and  it  was  not  considered  safe  for 
the  lineman  to  go  among  them. 

The  condition  of  the  poles  at  the  time  of  the  1930 
inspection,  about  fifteen  years  after  installation,  is  given 
in  Table  I.  The  white  fir  poles  were  found  to  be  in 
better  condition  than  the  ponderosa  pine  poles.  It  is 
doubtful  that  the  hot  bath  treatment  of  the  tops  with 
petroleum  oil  added  materially  to  their  decay  resistance. 
The  results  demonstrate  that  the  tops  of  ponderosa  pine 
and  white  fir  poles  when  used  under  the  conditions  pre¬ 
vailing  in  the  San  Joaquin  Valley  should  be  treated  with 
a  toxic  preservative  if  their  life  is  to  equal  that  of  the 
butts. 

No  evidence  of  termite  activity  was  found  in  the  tops 
of  the  poles.  The  few  poles  showing  decay  in  the  butts 
did  not  show  any  evidence  of  termite  attack,  although 
subterranean  termites  are  present  in  the  region.  Com¬ 
pany  officials  stated  that  they  have  never  found  evidence 
of  termite  activity  in  the  untreated  tops  of  poles  used  in 
San  Joaquin  Valley.  Up  to  the  present  time,  at  least,  it 
appears  that  the  Kaloterrnes  (dry  wood  termite)  does 
not  need  to  be  reckoned  with  in  that  region. 

It  is  estimated  that  the  ponderosa  pine  poles  in  this 
line  will  give  an  average  life  of  approximately  fifteen 
years  and  the  white  fir  poles  somewhere  between  fifteen 

*Maintaincd  at  Madison,  IV is.,  in  co-operation  with  University 
of  IVisconsin. 


Lodgepole  pine  stripped  of  bark  to  increase 
resin  content 

Small  strip  of  bark  left  on  tree  to  sustain  growth. 


and  twenty  years.  The  majority  of  the  poles  did  not 
show  excessive  checking  above  the  ground  line. 

Some  twisting  of  the  poles,  apparently  due  to  spiral 
grain,  was  observed.  Several  crossarms  were  twisted 
as  much  as  10  deg.,  but  the  most  of  them  were  twisted 
5  deg.  or  less.  In  1920  about  twenty  crossarms  were 
straightened  when  the  wires  in  this  line  were  changed,  a 
few  of  which  were  twisted  as  much  as  15  deg.  Company 
officials  felt  that  this  amount  of  twist  was  not  objection¬ 
able  in  so  far  as  the  serviceability  of  the  poles  was  ctjii- 
cerned.  It  is  believed  that  is  fairly  straight  grained  poles 
had  been  selected  but  little  twisting  of  the  crossanns 
would  have  resulted. 

Beaverhead  National  Forest — Pitch-Treated  Lodgepole  Pine 
— An  experiment  was  begun  by  the  Forest  Service  in  1913  to 
determine  the  suitability  of  pitch-treated  lodgepole  pine  frees 
for  poles.  A  total  of  132  lodgepole  pine  trees,  suitable  for 
small  poles,  growing  on  the  Beaverhead  National  Forest 
near  Melrose,  Mont.,  were  selected  for  the  experiment.  i  he 
bark,  with  the  exception  of  a  vertical  strip  about  2  in.  wide 
to  sustain  growth,  was  removed  from  each  tree  to  a  height 
of  about  5  ft.  above  the  ground.f  A  high  resin  content  was 
thus  produced  in  the  butts  of  the  living  trees  since  the  bark¬ 
ing  caused  a  heavy  flow  of  resin  in  the  peeled  areas.  I'he 
trees  were  cut  into  poles  in  May,  1921,  at  which  time  they 

fA  patent  (No.  655,638)  covering  this  method  of  treating  b'ces 
to  be  used  for  fenceposts  was  issued  to  I.  G.  Robinson  of  Brook¬ 
lyn,  Ala.,  on  Aug.  7 ,  1900. 
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Table  I — Condition  of  Butt-Creosoted  Poles  After  About  Fifteen  Years’  Service 

Jensen  Avenue  line,  San  Joaquin  Light  A  Power  Company,  near  Fresno,  Calif.  Results  of  1930  inspection. 

Pol«  < - Condition  of  Poles  in  Line - >  . — Remove 

Set  in  Butts  and  Butts  Good  and  Tope  Good  and  Decayed 

1915  Tope  Good  Tops  Decaying  Butts  Decking  Butts 

Species  Treatment  No.  No.  Per  Cent  No.  Per  Cent  No.  Per  Cent  No.  Per  C( 

Ponderosa  pine.  Butts  creosoted,to|)s  dipped  in  crude  petroleum.  .  42  17  40.5  6  14.3  3  7.1  I  2.‘ 

Poiitierosa  pine.  Butts  creoeoted,  tope  untreated .  4  ..  ...  I  25.0  ..  ... 

White  fir . Butts  creoeoted,  tope  dipped  in  crude  petroleum. .  21  15  71.4  2  9.5  I  4.8 

White  fir . Butts  creoeoted,  tope  untreated .  3  3  100.0  ..  .... 

*Heplaced  by  new  poles  on  account  of  adding  new  equipment.  One  pole  burned. 


impregnated  with  pitch  in  the  peeled  areas  to  a  51  per  cent  of  the  total  of  71  poles  originally  set,  had 

during  the  already  been  removed  or  were  so  badly  decayed  at  the 
nod  caused  the  formation  of  a  ridge  of  wood  t  ^  .  t  r.  t  ■.  ti 

1.  strip  of  bark  and  an  examination  of  this  ridge  butts  as  to  warrant  removal  after  about  7^  years, 
indicated  a  low  pitch  content,  probably  about  It  is  estimated  that  these  poles  will  give  an  average  life 
n  the  wood  above  the  peeled  area.  of  about  eight  years.  Untreated  lodgepole  pine  ix)les 

e  of  the  poles  were  used  in  June,  1921,  for  a  jl^g  same  region  would  probably  give  an  average  life 
-wire  forest  Service  telephone  line  near  Mel-  c  u  j.  t-u-  a.  •  •  rr  • 

Most  of  the  poles  were  cut  to  a  22-ft.  length,  seven  years.  This  apparent  increase  in  life  is 

w  longer  ones  were  used  at  road  and  telephone  loo  short  to  be  worth  while. 

3.  All  bark,  including  the  vertical  2-in.  strip  The  principal  weakness  of  this  method  for  increasing 
as  removed  from  each  pole  before  setting.  They  ^^0  |ife  Qf  poles  is  the  ridge  of  untreated  wood  that 
hat  at  least  3  in.  of  the  pitched  area  was  above 

the  tree.  All  the  poles  examined  in  1928  were  attacked 
nation  of  these  poles  was  made  in  Septem-  by  fungi  at  this  untreated  ridge,  although  a  few  showed 
bout  7^  years  from  the  time  of  setting.  A  decay  in  the  peeled  surfaces,  indicating  that  that  area 
en  poles,  believed  to  be  representative  of  the  also  was  not  always  well  protected.  The  ridge  might  be 
litions  of  service  prevailing  in  the  line,  were  protected  with  several  coats  of  creosote  applied  either 
amined  by  removing  the  soil  to  a  depth  of  by  brushing  or  spraying.  It  is  doubtful,  however,  that 
None  of  the  poles  examined  were  free  from  poles  given  such  a  combination  treatment  would  give  a 
butts  and  40  per  cent  were  so  badly  decayed  longer  life  than  ordinary  poles  having  a  brush  or  spray 
It  removal.  No  decay  was  observed  in  the  treatment  of  creosote  over  the  entire  butt.  There  seems 
poles.  to  be  little  to  recommend  in  the  pitch  treatment,  as  it 

1928  twelve  poles  had  been  removed  on  ac-  was  usd  in  this  experiment. 

:ay  in  the  butts.  that  40  per  cent  Absaroka  National  Forest-Douglas  Fir  and  Lodgepole 

les  still  in  line  m  1  928  were  so  badly  decayed  Pine — This  experiment  consists  of  fourteen  Douglas  fir  stubs 

as  to  warrant  re-  and  78  lodgepole  pine  poles  in  a  Forest  Service  telephone 

V  moval  and  includ-  hne  on  the  Absaroka  National  Forest  near  Livingston,  Mont. 

■  incr  fli#>  twplvp  nnlps  The  stubs  Were  peeled  and  set  green  in  December,  1927.  In 

■  ”  .  .  *  September,  1928,  each  was  treated  with  Anaconda  Wood 

^  ■  removecl  prior  to  Preservative  (dust)  by  digging  the  soil  away  to  a  depth  of 

1928,  it  is  estimated  14  in.  and  applying  5  lb.  of  the  dust  in  a  complete  ring 

that  36,  or  about  around  the  stub  and  then  filling  in  the  soil  and  firmly  pack¬ 
's  ing  it.  The  lodgepole  pine  poles  were  peeled  and  set  green 

■  in  1928  and  each  one  was  treated  with  5  lb.  of  Anaconda 

■  S  wood  preservative  (dust)  in  August,  1929,  by  the  same 

method.  Anaconda  wood  preservative  is  a  by-product  of 
copper  smelting  and  consists  principally  of  'arsenic  trioxide. 
It  has  been  marketed  in  three  forms,  dust,  granules  and 
paste.  The  stubs  are  in  a  loam  soil  which  is  gravelly  and 
W  ^  dry  and  the  poles  are  in  a  dry  soil  having  a  thin  sandy  loam 

underlaid  with  gravel. 

^  The  first  inspection  of  the  poles  and  stubs  was  made 

1  ^  December,  1929,  and  all  of  them  were  in  good  condi- 

^  R  '  I  showing  no  evidence  of  decay.  The  last  inspection 

was  made  in  August,  1931,  the  results  of  which  are  given 
in  Table  II.  None  of  the  poles  and  stubs  was  free  from 
decay  in  the  butts.  These  results  indicate  that  in  the 
dry  region  in  which  this  line  runs  the  dust  applied  in  the 
amount  and  manner  described  will  not  afford  ample  pro¬ 
tection  against  decay  in  the  butts. 

Levds  and  Clark  National  Forest — Douglas  Fir  and  Lodge¬ 
pole  Pine — In  a  co-operative  telephone  line  of  the  Montana 
Power  Company  and  the  Forest  Service  between  King’s  Hill 
and  Spring  Creek,  Mont.,  there  are  under  observation  774 
mixed  lodgepole  pine  and  Douglas  fir  poles  treated  with  Ana¬ 
conda  wood  preservative  (dust).  There  are  also  94  un¬ 
treated  lodgepole  pine  poles  in  a  Forest  Service  top  line  be¬ 
tween  Spring  Creek  and  the  Musselshell  ranger  station  in  the 
same  general  locality. 

The  combined  test  includes  the  following  groups  of  poles: 
238  lodgepole  pine  poles,  each  butt  treated  with  5  lb.  of 
.Anaconda  wood  preservative  (dust)  when  set  in  August  and 


Lineman  inspecting 
pole  in  Jensen  Ave¬ 
nue  line,  Fresno 


Butt  of  creosoted 
ponderosa  pine  in 
excellent  condition 
after  fifteen  years. 
On  Jensen  Avenue 
line  of  San  Joaquin 
Light  &  Power  Cor¬ 
poration 
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Table  II — Condition  of  Douglas  Fir  Stubs  and  Lodge  pole  Pine  Poles  in  the  Absaroka  National  Forest,  Montana 

Each  treated  with  about  5  lb.  of  Anaconda  wood  preservative  (dust)  in  1928  and  1929.  Results  of  1931  inspection. 


Service  Date  Total  . - Condition - > 

Date  Set  Condition  Untreated  Treated  Service.  - - Good - >  . - Decaying —  , 

Species  Type  Number  Untreated  When  Set  Months  Year  Months  No.  Per  Cent  No.  Per  Cent 

Douglas  fir .  Stubs^  M  1927  Green  10  1928  44  0  ..  14  100 

Lodgepole  pine .  Poles*  78  1928  Green  14  1929  38  0  ..  78  100 


•Average  siie  of  stubs,  7-in.  top  diameter  by  9  ft.  in  length.  ^Average  sise  of  poles,  5-in.  top  diameter  by  18  ft.  in  length. 


September,  1926;  51  lodgepole  pine  poles  set  untreated  in 
1925  and  in  1928  after  about  three  years’  service,  shaved  and 
treated  with  Anaconda  wood  preservative  (paste) ;  485 
Douglas  fir  and  lodgepole  pine  poles,  each  butt  treated  with  5 
lb.  of  Anaconda  wood  preservative  (granules)  when  set  in 
August  and  September,  1927;  94  untreated  lodgepole  pine 
poles  set  in  the  summer  of  1927. 

These  poles  were  examined  for  the  first  time  in 
August,  1930,  by  exposing  the  butt  of  each  to  a  depth 
of  6  in.  After  the  inspection  the  soil  was  replaced  as 
nearly  as  possible  in  its  original  form.  The  results  are 
given  in  Table  III.  While  this  inspection  method  gave 
a  reliable  picture  of  the  condition  of  the  poles  at  the 
1930  inspection,  it  is  felt  that  much  of  the  future  value 
of  the  experiment  was  destroyed  because  the  preservative 
was  disturbed. 

The  results  of  the  1930  inspection  indicate  that  the 
dust  and  granule  forms  of  the  preservative  were  only 
partially  effective  in  retarding  decay  in  the  butts  of  the 
poles.  No  estimate  of  the  effectiveness  of  the  paste 
treatment  was  possible  becaues  it  was  applied  to  the  poles 
after  they  had  been  in  service  about  three  years  and  no 
report  was  made  of  their  condition  when  treated. 

The  poles  w'ere  inspected  again  in  October,  1931.  Of 
the  three  groups  of  treated  poles  comparatively  few  were 
unaffected  by  decay  and  some  of  each  group  were  so 
badly  decayed  as  to  require  stubbing.  Even  assuming 
that  the  value  of  the  treatments  was  affected  because 
the  preservatives  were  disturbed  in  making  the  1930  in¬ 
spection  it  seems  the  protection  was  surprisingly  slight. 

Gates  of  the  Mountain  Transportation  Company — Lodge- 
Pole  Pine — In  May,  1926,  the  Gates  of  the  Mountain  Trans¬ 
portation  Company  used  234  20-ft.  and  30  25-ft.  green  lodge¬ 
pole  pine  poles  treated  with  Anaconda  wood  preservative 
(dust)  in  the  construction  of  an  11-mile  line  between  Helena, 
Mont.,  and  Hilgers,  Mont.  Eacn  pole  was  treated  with  5  lb. 
of  the  preservative;  about  1  lb.  was  placed  in  the  bottom  of 
the  hole  and  the  balance  was  scattered  throughout  the  hole 
as  it  was  filled  with  earth.  The  poles  are  set  in  gravelly  to 
rocky  soil  of  shale  derivation.  These  poles  are  under  obser¬ 
vation  by  Forest  Service  representatives. 

An  inspection  of  every  tenth  pole  in  this  line  was  made 
in  October,  1931,  after  about  5^  years’  service.  About 
50  per  cent  of  the  poles  were  in  good  condition,  showing 
little  or  no  decay,  and  the  balance  were  decaying.  None 
of  the  poles  had  been  removed  on  account  of  decay.  The 
condition  of  the  poles  examined  was  believed  to  be  repre¬ 
sentative  of  the  condition  of  all  the  poles  in  the  line. 

Gallatin  National  Forest — Lodgepole  Pine  and  Juniper — 
The  test  includes  about  300  creosoted  lodgepole  pine  and 


about  75  untreated  juniper  (Juniperus  scopulorum)  stubs 
used  to  reinforce  a  Forest  Service  telephone  line  between 
Gallatin  Gateway,  Mont.,  and  the  Squaw  Creek  ranger  station 
on  the  Gallatin  National  Forest. 

The  lodgepole  pine  stubs  have  an  average  top  diameter  of 
7i  in.  and  are  8i  ft.  long.  About  75  to  80  per  cent  of  them 
were  cut  from  live  timber  and  the  remainder  were  obtained 
from  sound,  fire-killed  material.  All  were  seasoned  about 
ten  months  before  treatment.  They  were  treated  by  the  hot- 
and-cold  bath  procss.  The  hot  bath  temperatures  ranged 
from  195  to  210  deg.  F.  for  from  three  to  six  hours,  after 
which  the  fire  was  pulled  and  the  creosote  and  stubs  allowed 
to  cool  together  over  night. 

The  stubs  cut  from  live  timber  absorbed  on  an  average 
1.2  gal.  of  creosote  per  stub  with  an  average  penetration  of 
about  1.3  in.  .\n  average  absorption  of  creosote  of  about 
3.8  gal.  per  stub  with  an  average  penetration  of  about  1.4  in. 
was  obtained  in  the  fire-killed  lodgepole  pine.  These  absorp¬ 
tion  and  penetration  values  are  based  on  the  weights  and 
measurements  of  about  two  stubs  selected  from  each  treat¬ 
ment.  Most  of  the  lodgepole  pine  stubs  were  set  in  1924  and 
the  remainder  in  1925  and  1926.  Of  the  75  juniper  stubs,  30 
were  set  in  1928  and  45  in  1929,  all  untreated.  All  the  stubs 
of  both  species  were  set  to  a  depth  of  about  3i  ft.  The  soils 
in  which  they  are  set  range  from  deep  moist  loams  in  the 
bottom  lands  to  rocky  dry  soils  of  decomposed  granite  along 
the  hillsides. 

An  inspection  of  the  lodgepole  pine  stubs  was  made 
in  1929,  after  most  of  them  had  been  in  service  about 
five  years,  by  digging  away  the  soil  from  the  butt  of  each 
tenth  stub.  No  indication  of  decay  was  found  in  any 
of  the  total  of  29  stubs  examined  in  this  manner.  It  is 
believed  that  the  condition  of  these  stubs  is  representa¬ 
tive  of  all  of  the  creosoted  lodgepole  pine  stubs  in  the 
test  and  that  all  of  them  are  in  good  condition.  No  ex¬ 
amination  has  yet  been  made  of  the  untreated  juniper 
stubs. 

Another  experiment  is  being  conducted  on  the  Gallatin 
National  Forest,  which  includes  76  lodgepole  pine  poles 
in  the  Hebgen-West  Yellowstone  telephone  line  treated 
with  Anaconda  wood  preservative  (dust).  The  poles 
were  originally  set  untreated  in  1922  and  in  the  summer 
of  1927  were  so  badly  decayed  in  the  butts  as  to  warrant 
their  being  cut  back  and  reset.  Originally  they  were  set 
to  a  depth  of  4  ft.,  but  after  being  cut  back  they  were 
reset  to  a  depth  of  only  3  ft.  Each  pole  when  reset  was 
treated  with  2^  lb.  of  preservative;  1  lb.  in  the  bottom 
of  the  hole  and  1^  lb.  in  a  collar,  18  in.  below  the  ground 
line. 

In  the  summer  of  1928,  about  one  year  after  being 
reset  and  treated,  four  of  the  poles  were  examined  and 
found  to  be  in  good  condition.  Three  poles  reset  at  the 


Table  III — Results  of  1930  Inspection  of  Lodgepole  Pine  and  Douglas  Fir  Poles 


Lewis  and  Clark  National  Forest,  Montana 

Condition  Poles 

•  of  Poles*  Set*  Date 

Years  Service  at 
Time  of  1 930 

Good - . 

. —  Decaying - • 

Species 

Treatment 

When  Set 

No. 

Set 

Inspection 

No. 

Per  Cent 

No. 

Per  Crnt 

Lodgepole  pine . 

.\naconda  wood  preservative — dust 

Seasoned 

238 

1926 

4 

179 

75.2 

59 

24.8 

Lodgepole  pine . 

—  5  lb.  per  pole 

.\naconda  wood  preservative  — paste 

Green 

51 

1925* 

5* 

28 

54.9 

23 

45.  1 

Douglas  fir  and  lixlgepole  pine. . . 

Anaconda  wood  preservative  —  51b. 

Seasoned 

485 

1927 

3 

368 

75.9 

117 

24. 1 

Lodgepole  pine . 

per  pole  —  granules 

Untreated 

Seasoned 

94 

1927 

3 

25 

26.6 

69 

73.4 

•.Average  sice  of  poles  —  6  ft.  top  D  by  25  ft.  in  length.  *Pole8  set  in  soil  consisting  of  disintegrated  limestone. 

•Set  green  untreated  in  1925.  In  1928  the  butts  of  the  poles  were  shaved  and  paste  applied.  At  the  1930  inspection  the  poles  had  been  in  service  for  about  three 
years  untreated  and  two  years  treated. 
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Table  IV — Condition  of  Boucherie  Treated  Poles 
in  California 

Onion  Valley  Line,  Eldorado  National  Forest.  Results  of  1925  Insi>ection. 

Poles  Removed  on  Ac- 

Set  in  / — Good — -  Decaying  count  of  Decay 

1911  Per  Per  Per 


Species  No.  No.  Cent  No.  Cent  No.  Cent 

Incense  cedar .  10  ..  ....  2  20.0  8  80.0 

Ponderosa  pine .  2  ..  ....  ..  ....  2  100.0 

White  fir .  21  14  66.7  2  9.5  5  23.8 


same  time  but  not  treated  were  decayed  ^  to  1  in.  in 
depth.  An  inspection  of  the  76  treated  poles  was  made 
in  the  summer  of  1931,  about  four  years  after  resetting 
and  treating.  About  12  per  cent  of  the  poles  had  rotted 
olT  and  were  reset  a  second  time.  The  remaining  88  per 
cent  showed  decay  from  to  1^  in.  deep.  It  appears 
that  this  treatment  wdll  add  but  little  to  the  life  of  this 
group  of  poles. 

Tahoe  and  Eldorado  National  Forests — Boucherie  Treated 
Poles — In  1911  and  1912  a  considerable  quantity  of  poles 
were  treated  on  the  Tahoe  and  Eldorado  National  Forests  by 
the  Boucherie  process,  using  Ac-Zol,  copper  sulphate,  and  zinc 
chloride  or  combinations  of  these  preservatives.  On  the 
Eldorado  National  Forest  the  poles  were  used  to  construct 
the  Onion  Valley  line  in  1911.  Poles  of  three  species  were 
used  in  this  line,  white  fir,  ponderosa  pine  (Western  yellow 
pine)  and  incense  cedar,  ranging  from  21  to  23  ft.  in  length 
and  8  to  10  in.  in  butt  diameter.  All  poles  were  treated  with 
both  copper  sulphate  and  zinc  chloride  with  the  exception  of 
four  of  white  fir  and  one  of  incense  cedar,  which  were  treated 
with  copper  sulphate  alone. 

'file  results  of  an  inspection  of  these  poles  made  in 
1925,  about  fourteen  years  after  installation,  are  given 
in  Table  IV.  The  data  indicate  that  the  treatment  was 
effective  in  greatly  extending  the  life  of  the  white  fir 
poles.  It  is  predicted  that  this  group  of  poles  will  yield 
an  average  life  of  more  than  sixteen  years.  No  untreated 
white  fir  poles  were  included  in  the  test  for  comparison, 
but  forest  officers  estimate  that  this  species  under  similar 
service  conditions  will  give  an  average  life  of  only  about 
two  years.  Most  of  the  incense  cedar  poles  were  com¬ 
pletely  decayed  at  the  time  of  the  1925  inspection.  The 
average  life  of  this  group  of  poles  will  be  considerably 
less  than  that  of  the  white  fir.  The  heartwood  of  incense 
cedar  is  much  more  decay  resistant  than  that  of  white 
fir,  but  the  incense  cedar  apparently  did  not  benefit 
greatly  from  the  treatment.  There  were  not  enough 
ponderosa  pine  poles  included  in  the  experiment  to  per¬ 
mit  an  estimate  of  the  value  of  the  treatment  for  this 
species. 

The  pole  installations  on  the  Tahoe  National  Forest 
included  ponderosa  pine,  white  fir,  sugar  pine,  Douglas 
fir  and  incense  cedar  treated  with  Ac-Zol  or  copper  sul¬ 
phate  alone  or  in  combination.  While  the  test  originally 
included  a  fairly  large  number  of  poles,  so  many  have 
been  lost  track  of  that  it  will  be  impossible  to  make  any 
average  life  determinations.  It  can  be  stated,  however, 
that  the  treatment  was  effective  in  extending  the  life  of 
ponderosa  pine  and  white  fir  poles  beyond  what  would 
normally  be  expected  with  similar  untreated  material. 
T(jo  few  sugar  pine,  Douglas  fir  and  cedar  poles  were  in 
service  to  warrant  drawing  any  conclusions  regarding 
them. 

While  the  Boucherie  treatment  has  been  used  exten¬ 
sively  in  France,  Denmark,  Switzerland  and  Austria 
with  fairly  satisfactory  results,  it  has  never  become  pop¬ 
ular  in  the  United  States,  undoubtedly  because  the  treat¬ 
ment  is  time  consuming  and  inconvenient. 


Other  pole  and  stub  experiments  have  been  started 
during  the  last  few  years  on  several  national  forests. 
The  poles  and  stubs  in  these  experiments  have  either  not 
yet  been  inspected  or  the  results  so  far  available  yield 
too  little  information  to  justify  an  extensive  description 
at  this  time.  For  the  sake  of  completeness,  however, 
they  are  briefly  described  in  this  paper.  It  is  expected 
that  valuable  service  data  will  be  available  from  them 
within  a  few  years. 

1.  Bozeman-Flathead  Telephone  Line — Gallatin  National 
Forest.  Mont. — Lodgepole  pine  stubs,  7  to  11  in.  top  diameter 
and  8  ft.  long,  set  in  1929  and  1930  and  treated  as  follows: 
142  stubs  treated  with  about  7.4  lb.  of  Anaconda  wood  pre¬ 
servative  (paste) ;  101  stubs  treated  with  an  average  of  about 
1.5  gal.  per  sub  of  a  40  per  cent  creosote,  60  per  cent  gas  oil 
mixture  by  the  hot  and-cold  bath  process ;  53  stubs  treated 
with  about  6  and  8  lb.  of  Anaconda  wood  preservative  (dust) ; 
three  untreated. 

2.  Forest  Service  Telephone  Line — Tonto  National  Forest, 
Ariz. — 125  ponderosa  pine  poles,  10-in.  butt  diameter,  set 
green  in  April,  1929,  and  treated  with  about  6  lb.  of  Ana¬ 
conda  wood  preservative  (dust)  per  pole. 

3.  Lower  Salmon  River  Telephone  Line — Salmon  Na¬ 
tional  Forest,  Idaho. — 60  mixed  Douglas  fir  and  ponderosa 
pine  poles,  8  in.  in  diameter  at  ground  line,  set  green  in  May, 
1928,  and  treated  with  about  5  lb.  of  Anaconda  wood  pre¬ 
servative  (dust)  per  pole.  Soil — decomposed  granite  and 
sandy  loam. 

4.  Big  Creek  Telephone  Line — Salmon  National  Forest, 
Idaho — 175  mixed  Douglas  fir,  lodgepole  pine  and  ponderosa 
pine  poles,  6  in.  average  diameter  at  ground  line,  partly 
seasoned  when  set  in  April,  1929,  and  treated  with  about  5 
lb.  per  pole  of  Anaconda  wood  preservative  (dust).  Soil — 
sandy  loam  and  usually  dry. 

T 

Preparation  Aids 
Electric  Sign  Sales 

In  the  Boston  Edison  Company’s  territory  more  than 
a  kilowatt  of  electric  sign  load  was  added  per  day  in 
1932,  this  being  one  of  the  few  fields  which  did  not  show 
a  marked  decline  in  results  obtained  over  the  previous 
year.  A  new  method  of  soliciting  electrical  advertising 
was  established  under  which  sign  prospects  were  noted, 
and  recommendations,  including  color  sketches,  were 
drawns  up  before  the  first  contact  was  made  with  the 
customer.  At  the  first  interview  with  the  prospect  the 
salesman  was  equipped  with  a  complete  recommendation 
for  an  electric  sign  on  the  customer’s  own  place  of  busi¬ 
ness,  and  this  overcame  much  of  the  sales  resistance 
usually  encountered  on  a  “cold  canvass’’  procedure.  In 
making  up  the  year’s  advertising  budget  40  per  cent  of 
the  entire  allotment  for  the  lluminating  engineering 
division  was  assigned  to  a  sign  campaign,  in  which  a 
total  of  282  reply  cards  was  received  requesting  further 
information.  Three  mailings  to  1,100  store  prospects 
brought  70  replies,  two  mailings  to  170  factories  yielded 
ten  answers  and  five  mailings  in  broadside  form  to  3,%2 
commercial  prospects  produced  202  replies. 

The  company  made  621  recommendations  to  pros¬ 
pects  whose  existing  load  totaled  only  14.7  kw.,  pro¬ 
posing  an  increase  to  657.2  kw.  The  number  of  installa¬ 
tions  made  in  the  year  was  345,  their  connected  load  be¬ 
ing  increased  from  6.3  kw.  to  416  kw.  The  company 
estimates  that  electric  signs  develop  an  annual  revenue 
of  approximately  $100  per  kilowatt  connected. 
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Central  Station 
Operations  Gaining 

Rising  industrial  activity  is  having  its  effect  on  both 
revenue  and  output  of  electric  light  and  power  stations, 
it  appears  from  monthly  returns  received  by  Electrical 
World. 

Revenue  of  the  entire  industry  for  May,  estimated 
at  $149,950,000,  is  down  only  1  per  cent  from  April, 
the  smallest  decrease  at  this  season  in  any  year  since  the 


war.  While  the  deficiency  against  1932  continues,  it  has 
become  smaller,  shrinking  from  nearly  10  per  cent  in 
March  to  5.3  per  cent  in  May. 

Energy  output,  6,541,772,000  kw.-hr.,  was  nearly  5 
per  cent  greater  than  in  May,  1932.  For  the  first  time 
in  37  months  the  corresponding  figure  for  the  preceding 
year  was  exceeded.  In  contrast  with  the  usual  down¬ 
ward  trend  in  the  spring,  average  daily  production  sur¬ 
passed  that  of  April  by  4.5  per  cent.  This  change  fore¬ 
shadows  a  further  improvement  in  revenue  to  be  shown 
when  June  figures  become  available. 

The  share  contributed  by  water-power  rose  to  nearly 
49  per  cent,  an  unprecedentedly  high 
ratio.  Compared  with  May,  1932, 
this  part  of  the  output  was  12.4  per 
cent  higher,  while  production  from 
fuel  was  down  1.2  per  cent. 

Operating  expenses,  $63,220,000, 
were  approximately  the  same  as  in 
April,  but  were  4.5  per  cent  less  than 
a  year  ago. 

While  the  revenue  in  each  geo¬ 
graphical  region  continued  smaller 
than  in  1932,  the  approach  was 
everywhere  closer  than  in  April,  ex¬ 
cepting  only  the  West  North  Central 
and  Pacific,  where  the  percentages 
remained  virtually  unchanged.  The 
greatest  improvement  occurred  in 
New  England,  where  the  disparity 
has  fallen  to  1  per  cent.  In  April 
it  was  6.1  per  cent.  In  the  South 
Atlantic  region,  where  the  difference 
has  been  running  from  6  to  9  per 
cent,  it  fell  to  2  per  cent. 

The  increase  in  energy  output  was 
general,  the  only  region  with  a 
smaller  output  than  a  year  ago  beins^ 
the  Pacific,  off  3.7  per  cent.  New 
England  and  the  South  Atlantic 
gained  11.3  and  16.5  per  cent,  re¬ 
spectively,  These  figures  are  in 
marked  contrast  with  those  for  April, 
which  indicated  a  decrease  from  1932 
in  every  region. 

In  the  light  of  these  changes  reve¬ 
nue  in  New  England  at  least  may  be 
expected  in  June  for  the  first  time  to 
surpass  that  of  1932. 
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Table  I — Energy  Output  of  Central  Stations  in  the  United  States 

Compared  with  Corresponding  Month  of  Previous  Year 


Month 

1933 

Generated,  Thousands  of  Kw.-Hr.^ 

Purchased  for  Resale 

Total 

Hydro 

Fuel 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Thous. 

Kw.-Hr. 

Per  Cent 
Inc. 

February . 

5,921,934 

—  9.6 

2,537,342 

—  9.4 

3,384,592 

—  9.7 

1,534,000 

—  8.5 

March . 

6,264,683 

—  8.2 

2,879.329 

—  1.2 

3,385,354 

—  13.3 

1,604,000 

—  6.0 

.4pril . 

6,058,060 

—  4.6 

2.945.073 

—  0.3 

3,112,987 

—  8.5 

1,596,000 

+  1.3 

May . 

6,541,772 

-f  4.8 

3,200,633 

-f  12.2 

3,341,139 

—  1.2 

1,709,000 

-f  2.4 

Table  II — Regional  Revenue,  Energy  Output,  in  May,  1933 


Compared  with  Corresponding  Month  of  Previous  Year 


Revenue 

1  Energy  Generated,  Thousands  of  Kw.-Hr.^ 

Region 

Total  I  Hydro 

Fuel 

iThousands  iPer  Cent 

1  of  Dollars  |  Inc. 

j  G.n.r...d  1''“  S'"'!  G».n.ted 

Generated 

United  States. . . 

New  England . 

Middle  Atlantic. . . 
East  North  Central 
West  North  Central 
South  Atlantic .... 
East  South  Central 
West  South  Central 

Mountain . 

Pacific . 


149,950 

—  5.3 

15,720 

—  1.0 

39,670 

—  4.5 

34,350 

—  7.4 

12,210 

—  8.2 

17,530 

—  2.0 

4  980 

—  6.  1 

7,570 

—  5.7 

3,420 

—  5.7 

14.500 

—  6.5 

6.541,772 

-t-  4.8 

440.981 

4-11.3 

1,582,103 

-f-  5.0 

1,502.731 

+  4.0 

435,900 

+  3.5 

896.842 

4-16.5 

282,821 

4-  2.5 

332.809 

4-  1.2 

196.031 

4-  3.2 

871,554 

—  3.7 

3,200,633 

4-12.2 

272,218 

4-n.o 

625,907 

4-42.5 

261,530 

4-17.5 

182,075 

4-28.3 

656,108 

4-30.4 

240.190 

4-  2.2 

24.094 

4-119.0 

158,058 

4-3.1 

780.453 

—  6.8 

3,341,139 

—  1.2 

168,763 

4-11.5 

956,196 

—  5.5 

I.24I.20I 

4-  1.9 

253.825 

—  9.0 

240,734 

—  9.5 

42,681 

4-  5.2 

308.715 

—  2.6 

37,973 

4-  4.0 

91,101 

4-39.5 

♦By  courtesy  of  U.  S.  Geological  Survey,  aith  deductions  for  operations  not  regarded  as  central-station 
operationa 


Table  III — Central-Station  Financial 
Operations  in  the  United  States 

Compared  with  Corresponding  Month 
of  Previotis  Year 


Month 

Total  Gross  Revenue 
from  Sale  of  Energy* 

Total  Operating  and 
Maintenance 
Expenset 

1933 

Per  Cent 

1933 

Per  Cent 

Thousands 

Inc. 

Thousands 

Inc. 

Feb . 

$158,620 

—  9.4 

$64,460 

—  1  5 

Mar. . . . 

151,920 

—  9.7 

64,550 

—  (<  7 

April.  . . 

151,420 

—  7.5 

63,380 

—  6  2 

May.. . . 

149,950 

—  5.3 

63,220 

—  4  5 

♦Aggregate  gross  revenue  from  consumers  and  from 
other  utilities  for  energy  for  resale,  involving  a  cer'  nn 
amount  of  duplication. 

fDoes  nqt  include  interest,  taxes,  depreciation  or 
sinking  fund,  with  some  unavoidable  exceptions 
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Utility  Bonds  in  the  Savings  Bank  Crucible 


That  savings  banks  should  unite  their  forces  to 
insure  increased  protection  for  their  public  utility 
investments  through  a  central  bureau  of  institu¬ 
tional  bond-holding  data  and  analysis  was  recommended 
at  the  recent  Swampscott,  Mass.,  convention  of  the  Na¬ 
tional  Association  of  Mutual  Savings  Banks,  in  the  re¬ 
port  of  the  committee  on  public  utilities.  The  relative 
prosperity  of  public  utilities  has  made  them  vulnerable 
to  political  attack  when  new  sources  of  revenue  have  to 
he  found  by  the  taxing  bodies,  and  in  the  committee’s 
opinion  there  is  nothing  to  indicate  that  they  will  again 
be  allowed  to  regain  the  comparative  immunity  they  for¬ 
merly  enjoyed.  It  is  time,  therefore,  for  the  investor 
to  take  account  of  stock  and  formulate  policies  which 
will  give  him  greater  safety. 

The  report  paid  particular  attention  to  operating  com¬ 
pany  bonds.  Where  non-franchise  companies  with 
hydro-electric  and  steam  generating  plants  are  dependent 
for  their  revenue  upon  distributing  companies  owning 
tliem,  and  the  contract  calls  for  a  minimum  annual  pay¬ 
ment  sufficient  to  cover  interest  and  sinking  fund  re¬ 
quirements,  and  where  the  operating  company  enjoys 
a  franchise  extending  beyond  the  life  of  the  generating 
company’s  bonds,  the  bonds  should  be  a  good  investment 
provided  they  are  secured  by  a  closed  mortgage  or  where 
additional  bonds  can  be  issued  only  under  the  most  con¬ 
servative  restrictions. 

Of  the  bonds  of  distributing  companies  having  fran¬ 
chises,  the  most  desirable,  in  the  committee’s  opinion,  are 
tliose  which  are  closed  mortgages  on  the  most  important 
part  of  the  properties  of  companies  whose  franchises 
extend  well  beyond  the  life  of  the  bonds.  Their  security 
is  enhanced  if  they  must  gradually  be  reduced  through 
the  operation  of  a  sinking  fund.  Such  bonds,  however, 
are  increasingly  difficult  to  find.  A  less  desirable  bond 
is  one  the  mortgage  securing  which  covers  properties  in 
several  communities  in  a  contiguous  territory.  Such 
bonds  mark  the  first  step  in  the  development  of  the  hold¬ 
ing  company  idea,  very  often  of  the  open-end  type.  The 
franchises  in  the  different  communities  are  unlike  and 
the  companies  are  more  vulnerable  politically.  The  least 
desirable  form  of  bond  is  that  secured  by  an  open-end 
mortgage  of  a  company  serving  widely  scattered  com¬ 
munities,  sometimes  in  different  states. 

These  are  the  types  of  bonds  held  by  savings  banks, 
and  the  decline  in  the  business  of  the  companies  has  in 
tlie  wording  of  the  report  served  to  emphasize  the  vari¬ 
ous  elements  of  strength  and  weakness  and  enlarged 
the  banker’s  experience.  Future  purchases  will  be  made 
with  greater  certainty  as  to  the  security  and  desirability 
•if  the  bonds  bought. 

Future  lines  of  investment  inquiry  by  savings  hanks 

So  long  as  the  companies  w'ere  prospering  and  their 
I  )argin  of  earnings  over  bond  interest  increased,  the 
i  \(al  rights  given  the  bondholder  were  given  little  atten- 
t  on.  Now  the  savings  banker  is  asking  what  are  his 
1  ::.jhts  of  foreclosure ;  what  are  the  duties  of  trustee ; 
^'>hat  percentage  of  bonds  must  be  assembled  to  force  the 
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trustee  to  act ;  what  are  the  provisions  safeguarding  the 
issuance  of  additional  bonds ;  what  are  the  sinking  fund 
requirements;  how  can  sinking  fund  provisions  l)e  en¬ 
forced;  what  rights,  if  any,  are  given  to  change  the  pro¬ 
vision  of  the  mortgage ;  what  is  required  of  the  company 
in  property  maintenance,  etc.  The  report  states  that  the 
latter-day  mortgages  were  drawn  more  for  the  benefit 
of  the  company  than  for  the  bondholders,  partly  on  ac¬ 
count  of  their  easy  salability. 

The  savings  banks  may  also  become  more  concerned  as 
to  franchise  rights  and  duration,  the  power  of  the  com¬ 
munity  to  purchase  the  property  and  terms  applying.* 
Fairness  of  rates,  public  relations,  honesty  and  capability 
of  management  are  all  to  be  considered  in  a  savings  bank 
investment  policy.  Uniform  accounting  and  proper  pro¬ 
vision  for  “the  ogre  of  obsolescence”  as  w'ell  as  for 
maintenance  and  depreciation  are  essential.  The  account- 
ing  system  must  have  as  its  objective  the  utmost  conserva¬ 
tism  in  plant  valuation  and  reserves. 

The  allowances  made  by  the  government  for  deprecia¬ 
tion  in  the  income  taxes  have  l)een  a  deterrent  to  com¬ 
panies  seeking  conservatism  and  an  excuse  to  those  who 
are  not.  Complete  statements  will  be  required  to  show 
full  condition  of  companies  in  future.  Loans  from  oper¬ 
ating  to  holding  companies  might  well  be  prohibited. 
Where  loans  are  made  by  the  holding  company,  the  latter 
should  in  no  case,  the  report  states,  be  given  collateral 
security  which  ranks  ahead  of  the  outstanding  bonds. 
Operating  companies  should  not  be  permitted  to  pay  divi¬ 
dends  if  this  impairs  the  safety  of  their  bonds. 

Protection  through  united  bank  front 

With  real  estate  mortgages  the  savings  bank  exercises 
more  control  of  the  situation  than  with  bond  holdings. 
If  the  banks  co-operate,  the  report  points  out  that  it  may 
be  possible  to  get  the  insurance  companies  and  other 
holders  of  large  interests  to  combine  with  the  savings 
institutions  and  thus  wield  a  power  and  influence  never 
before  faced  by  the  corporate  borrower,  who,  by  the  very 
menace  of  that  power,  will  be  induced  to  conduct  his 
business  with  greater  care  and  industry. 

“Experience  has  taught  us,”  states  the  report,  “that 
when  a  company  is  placed  in  receivership  there  has  been 
a  long  delay  in  formulating  a  reorganization  plan,  due 
in  large  part  to  the  fact  that  on  its  way  to  receivership 
the  company,  in  its  struggles  to  keep  alive,  has  incurred 
indebtedness  which  is  prejudicial  to  the  bondholders’  in¬ 
terest.  Furthermore,  to  bring  it  out  of  receivership  re¬ 
quires  the  raising  of  additional  money.  The  bondholders’ 
committee  is  usually  not  in  a  position  to  supply  this  new 
money.  In  consequence,  the  new  money  is  placed  ahead 
of  the  old  bonds  in  the  reorganization,  and  the  old  bonds 
are  compelled  in  many  cases  to  reduce  their  principal,  or 
to  see  the  value  of  their  lien  impaired,  or  to  forego  ac¬ 
crued  interest,  in  order  that  those  who  supply  the  new 
money  shall  be  amply  protected,  but  that  they  shall  also 
in  large  measure  have  the  equity  in  the  property  and  make 


*See  news  item.  Elfxtrical  World,  June  3,  1933,  page  708. 
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the  large  profits  that  generally  accrue  when  the  reor-  ers,  who  may  then  enjoy  not  only  a  restoration  to  parity 
ganization  has  been  drastic,  the  whole  plant  restored  to  of  their  bonds,  but  possibly  a  profit  in  addition." 
the  maximum  efficiency  and  a  return  to  a  more  normal  In  conclusion,  the  report  recommended  the  appoint- 
condition.  The  question  presents  itself  as  to  whether  we  ment  of  a  permanent  committee  on  public  utilities  to  act 
may  look  forward  to  the  time  when  such  new  money,  as  a  clearing  house  of  confidential  investment  informa- 
amply  secured,  may  be  provided  by  or  for  the  bondhold-  tion  and  co-operating  policy  formulation. 


I  risger 

Controls  Sheet  Catcher 


By  G.  A.  CALDWELL 

General  Engineer 

H'e  sting  house  Electric  &  Manufacturing  Company, 
East  Pittsburgh,  Pa. 


causes  the  chains  to  reverse  too  quickly  on  the  roller’s 
side  of  the  mill. 

As  has  been  the  case  with  other  severe  trigger  switch 
applications,  the  photo-electric  tube  trigger  sw’itch  has 
been  suggested  and  is  now  in  successful  operation.  In 
eliminating  most  of  the  old  difficulties,  however,  it  intro¬ 
duces  new  ones.  First  of  all  it  was  necessary  to  develop 
a  simple  photo-electric  unit  sufficiently  rugged  and  pro¬ 
tected  for  the  service.  The  sheet-catcher  phototroller 
as  now  developed  consists  of  a  high  intensity  light  source 
and  a  photo-electric  tube  mounted  in  a  cast-iron  case  and 
a  grid-glow  tube,  auxiliary  relay,  necessary  transformer 
and  auxiliaries  mounted  in  a  weatherproof  cabinet. 

Care  to  be  exercised  in  mounting 

7'his  sheet  catcher  phototroller  uses  the  same  elec¬ 
trical  circuits  as  the  standard  phototroller,  but  instead  of 
the  standard  auxiliary  relay  it  uses  the  same  heavy  duty 
sheet-catcher  relay  that  is  used  on  the  main  control  panel. 
The  entire  amplification  of  the  current  of  the  photo¬ 
electric  tube  is  obtained  in  the  grid-glow  tube  which 
operates  the  auxiliary  relay.  The  auxiliary  relay  can  be 
supplied  with  any  desired  number  of  normally  open  and 
normally  closed  circuits  as  demanded  by  the  general 
scheme  of  control.  These  features  result  in  a  very  re¬ 
liable  and  rugged  piece  of  eciuipment  suitable  for  mount¬ 
ing  in  a  sheet  mill. 

The  most  important  consideration  in  applying  this 
trigger  switch  is  to  provide  suitable  mountings  for  both 


SHEET-CATCHER  motors  and  their  control  have 
made  rapid  progress  and  are  now  in  an  advanced 
stage  of  standardization  and  design.  But  the  heart 
of  the  control,  the  trigger  switch,  has  had  to  meet  re- 
(luirements  so  severe  and  exacting  that  the  mechanical 
forms  have  left  considerable  room  for  improvement. 
The  photo-electric  tube  trigger  switch  has  overcome  the 
difficulties  and  defects. 

In  most  of  the  control  schemes  used  the  mechanical 
trigger  switch  has  one  normally  open  and  one  normally 
closed  circuit.  It  is  mounted  at  the  side  or  rear  of  the 
catcher’s  table  and  mechanically  connected  to  the  trigger 
located  at  the  front  of  the  table  as  close  as  possible  to 
the  mill  and  extending  approximately  6  in.  above  the 
table  chains.  The  switch  must  stand  the  constant  me¬ 
chanical  pounding  of  the  pack  of  hot  sheets  striking  the 
trigger,  yet  it  must  be  easy  to  operate  so  that  it  will  not 
tend  to  lift  the  light  sheets  off  the  chains  and  cause  them 
to  slip.  It  also  must  be  snappy  in  its  operation  to  cut 
down  the  overtravel  of  the  pack  of  sheets  to  a  minimum. 

At  times  the  ends  of  the  pack  are  badly  bowed  up  or 
have  bad  fishtails  on  the  side  of  the  pack.  This  causes 
the  trigger  switch  to  return  to  its  normal  position  too 
soon  and  causes  the  pack  to  strike  the  top  roll  as  it  re¬ 
turns  to  the  other  side  of  the  mill.  The  tendency  of  the 
sheet  to  tilt  or  rock  on  the  top  roll  as  it  returns  to  the 
roller’s  table  also  causes  a  premature  operation  and 


Light  beam  trigger  switch  has  three  elements 

(A)  Weatherproof  hlgh-lntenslty  light  source  mounted 
over  table. 

(B)  Photo-electric  tube  mounted  In  cast-iron  case  below 
table. 

(C)  Heavy-duty  sheet-catcher  phototroller  panel. 
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Sheet  catcher  automatically  controlled  by 
photo-electric  trigger  switch 

The  light  source  is  mounted  above  the  table  on  its  own 
frame  support  entirely  separate  from  the  mill  housing 
and  arranged  to  swing  out  of  tlie  way  when  chatigiiig 
rolls.  The  photo-electric  tube  is  mounted  under  the  table. 
It  can  also  be  mounted  out  at  the  side  of  the  table  with  a 
steel  mirror  mounted  under  the  table  which  reflects  the 
light  beam  from  the  light  source  to  the  photo-electric  tube 
at  the  side  of  the  mill.  In  either  case,  the  unit  mounted 
under  the  table  must  be  easily  removed  when  changing 
rolls  and  well  protected  from  damage  during  the  operation. 
In  this  installation  the  photo-electric  tube  and  the  photo- 
troller  panel  are  mounted  in  a  tunnel  running  under  the 
floor.  A  hole  in  the  floor  allows  the  light  beam  to  show 
through,  but  still  gives  the  unit  excellent  protection  from 
heat,  water  and  dirt. 


the  light  source  and  the  photo-electric  tube.  This  is  a 
problem  that  must  be  solved  by  each  individual  sheet 
mill,  as  conditions  vary  in  each  one. 

In  any  event,  the  unit  must  be  mounted  at  a  sufficient 
distance  from  the  tables  to  be  unharmed  by  the  heat 
radiated  from  the  pack. 

Ignores  light  from  hot  sheets 

It  is  often  difficult  to  get  the  path  of  the  light  beam 
as  close  to  the  rolls  as  desirable,  due  to  the  use  of  such 
au.xiliarv  devices  as  roll  polishers,  gas  jets  and  water 
pipes.  However,  it  is  not  necessary  to  have  the  light 
beam  as  close  to  the  mill  as  the  mechanical  trigger 
switch,  since  there  is  no  time  lag  from  the  time  the  trig¬ 
ger  switch  is  released  until  it  returns  to  its  normal  posi¬ 
tion,  and  also  because  the  pack  runs  past  the  mechanical 
trigger  switch  by  the  length  of  the  trigger  before  it  is 
released. 

When  a  suitable  mounting  has  been  obtained  the  photo- 
troller  must  be  adjusted  to  distinguish  between  the  light 
■emitted  by  the  hot  sheets  and  the  light  beam  emitted 
from  the  light  source.  A  high  sensitivity  of  the  photo- 
troller  is  not  necessary,  but  an  intense  light  beam  from 
the  light  source  is  desirable,  so  that  even  if  the  amount 
■of  light  projected  on  the  tube  is  somewhat  reduced  by 
the  presence  of  steam  and  smoke  the  light  beam  will  still 
be  at  least  twice  as  intense  as  the  light  given  off  by  the 
hottest  sheet  ever  rolled.  This  precaution  will  avoid 
critical  adjustment  and  prevent  false  operations. 

It  is  impractical  to  eliminate  the  light  source  and  oper- 
•ate  from  the  light  given  off  by  the  sheet  directly  as  is 
■done  in  some  applications,  since  at  times  the  sheets  are 
rolled  at  a  dull  red  temperature  on  the  last  passes  and 
gi^e  off  practically  no  light. 


The  electrical  equipment  substituted  for  the  mechan¬ 
ical  trigger  switch  will  require  no  more  maintenance 
than  one  of  the  auxiliary  relays  on  the  main  control 
panel.  However,  each  time  the  mill  is  changed  it  will 
be  necessary  to  determine  if  the  light  source  is  properly 
focused  on  the  photo-electric  tube.  It  is  evident  that  the 
false  operations  caused  by  bowed  sheets  with  a  mechan¬ 
ical  trigger  switch  are  eliminated  with  the  phototroller. 
Also,  the  tipping  or  rock  of  the  pack  as  it  returns  to  the 
roller’s  side  of  the  mill  causes  no  trouble  with  this  unit. 

The  phototroller  is  more  expensive  than  the  mechan¬ 
ical  trigger  switch,  but  the  additional  expense  can  easily 
be  justified  if  considerable  maintenance  and  delays  result 
from  failure  of  an  existing  mechanical  switch. 

▼ 

Fighting  Oil  Breaker  Fires* 

The  following  procedure  of  e.xtinguishing  oil  circuit 
breaker  fires  has  been  found  effective  for  the  type  of 
breakers  installed  in  their  older  stations,  according  to 
G.  S.  Diehl,  assistant  to  superintendent  of  operation 
Pennsylvania  Water  &  Power  Company,  and  W.  T. 
Crook.  Jr.,  testing  engineer  Safe  Harbor  Water  Power 
Corporation : 

11  and  13-Kv,  Circuit  Breakers 

1.  Clear  the  switch  affected  by  opening  its  disconnectors 
and  by  any  other  switching  which  may  be  necessary.  Do  not 
clear  the  whole  station  unless  all  other  means  fail. 

2.  Extinguish  burning  oil  on  the  floor  by  means  of  sand. 

3.  If  the  doors  of  the  switch  cells  have  not  already  been 
blown  off  knock  them  off  with  a  switch  hook. 

4.  Extinguish  the  fire  around  the  pots  by  means  of  sand. 
Be  careful  that  no  sand  gets  into  the  pots  as  this  will  make 
the  fire  worse. 

5.  Extinguish  the  fire  in  the  pots  by  a  small  amount  of 
carbon  tetrachloride. 

6.  Let  the  fire  on  the  walls  of  the  cell  burn  itself  out. 
70-Kv.  Oil  Circuit  Breakers 

1.  Clear  all  buses  within  reach  of  a  stream  of  water  di¬ 
rected  into  the  burning  switch  cell.  Do  not  clear  the  whole 
station. 

2.  Clear  the  switch  affected  by  opening  its  disconnectors 
and  by  any  other  switching  which  may  be  necessary. 

3.  Throw  off  the  door  of  the  switch  cell  if  it  has  not 
already  been  blown  off. 

4.  E.xtingpjish  the  fire  in  the  cell  by  use  of  soda  ex¬ 
tinguisher.  Start  at  the  bottom  of  the  frame,  working  up  th** 
legs,  around  the  pots,  above  the  pots,  then  in  the  pots  and 
finally  along  the  walls  and  roof  of  the  cell. 

Recent  tests  have  shown  that  CO2  gas  is  also  effective 
in  such  fires.  When  oil  breakers  are  installed  in  large 
open  buildings,  such  as  was  common  in  older  stations, 
however,  it  is  difficult  and  expensive  to  provide  a  built-in, 
automatically  controlled  CO2  gas  system,  these  engineers 
contend.  On  the  other  hand,  when  breakers  are  installed 
in  compartments  or  rooms  such  a  system  should  be  the 
quickest  and  most  satisfactory  method  of  extinguishing 
a  fire,  they  declare. 

At  the  Safe  Harbor  plant  the  13.8-kv,  breakers  are 
grouped  not  more  than  five  in  a  room.  Each  room  is 
equipped  with  thermostats  to  release  more  than  enough 
CO2  gas  to  extinguish  any  fire  occurring  in  the  room. 
Releases  actuated  by  the  CO2  pressure  close  all  ventilat¬ 
ing  dampers. 

*Extracted  from  paper  receiving  James  H.  McGratv  second 
prise  in  contest  under  N.E.L.A.-E.E.I.  auspices. 
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Lower-Cost  Underground  Construction 
for  Low-Density  Areas 


By  C.  E.  HICKEY* 

Superintendent  Distribution 

New  York  &  Queens  Electric  Light  &  Pmver  Company 

TO  JUSTIFY  extension  of  underground  service 
into  low-load  density  areas  the  cost  must  be  greatly 
reduced.  Since  much  of  the  territory  served  by  the 
New  York  &  Queens  Electric  Light  &  Power  Compan}- 
is  of  this  character,  new  practices  have  been  adopted  for 
such  sections  which,  while  departing  markedly  from 
standards  used  elsewhere,  fulfill  the  requirements  of  per¬ 
manency  of  the  duct  system  and  segregation  of  the  under¬ 
ground  circuits.  Major  changes  from  previous  practice 
involve : 

1.  Adoption  of  two-duct  subway  as  a  general  standard  for 
secondary  installations  and  four-duct  subway  for  combination 
primary  and  secondary  installations. 

2.  Use  of  wood  duct  buried  directly  in  contact  with  earth. 

3.  Adoption  of  shallower  earth  cover. 

4.  Elimination  of  large  manholes. 

5.  Changes  in  methods  of  connecting  underground  services. 

6.  Adoption  of  non-metallic  sheath  cable  for  secondary  mains. 

7.  '  The  use  of  more  labor-saving  devices. 


*Presented  before  former  underground  systems  committee  of 
the  N.E.L.A. 


In  considering  means  for  reducing  the  cost  of  under¬ 
ground  construction  a  study  was  made  to  determine  the 
feasibility  of  standardizing  the  number  of  distribution 
ducts  required  for  load  densities  which  might  be  ex¬ 
pected  during  a  reasonable  future  period.  It  was  shown 
that  the  low-voltage  a.c.  network  system  adopted  for 
future  development  in  Queens  could  be  designed  for  load 
densities  up  to  50,000  kva.  per  square  mile  without  re¬ 
quiring  more  than  two  ducts  on  secondary  streets  and 
four  ducts  on  streets  where  both  primary  and  secondary 
might  be  installed.  Since  both  sides  of  the  street  arc 
available  for  the  installation  of  electrical  conduit  any 
additional  ducts  required  for  distribution  w'hen  the  load 
density  might  exceed  50,000  kva.  per  square  mile  can  be 
installed  on  the  side  of  the  street  opposite  the  initial 
installation.  This  space  can  also  be  used  for  the  future 
installation  of  transmission  subway  not  involved  in  local 
distribution.  In  view  of  these  considerations  two-  and 
four-duct  subw'ay  was  adopted  as  a  general  standard  for 

Fig.  1 — ^Typical  primary  and  service  duct  arrangements 

Maximum  of  four  ducts  per  street  adopted — two  for 
secondaries,  two  for  primaries.  Separate  splice  boxes  are 
used  for  each  primary  duct.  Only  one  of  the  two  sec¬ 
ondary  ducts  enters  each  small  service  box.  Large  serv¬ 
ice  boxes  are  used  where  two  secondary  ducts  must  enter. 
Note  bussing  of  services  and  avoidance  of  manholes. 


INSTALLATIONS  USED  IN 
NEWLY  DEVELOPED  TERRITORIES 


INSTALLATION  USED  IN  BUILT-UP  TERRITORIES 
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Figs.  2  and  3 — Interconnections  between  primary  boxes 
at  street  intersection  and  maximum  of  two  secondary  and 
two  primary  ducts  used 


Fig.  4 — Small  service  box  connected  to  one  secondary  duct 
only  serves  both  sides  of  street 
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Fig.  5 — Large  service  box  connected  with  both 
secondary  ducts 

At  street  intersections  all  four  secondary  ducts  enter  bo* 


Fig.  6 — Separate  splicing  box  used  for  each  primary  duct 


distribution  requirements.  From  the  standpoint  of  sub¬ 
way  required  for  transmission  purposes  it  was  shown 
that  the  installation  of  transmission  subway  at  the  time 
required  is  cheaper  than  providing  spare  duct  capacity 
in  all  subway  lines  built  for  distribution  purposes.  In 
addition  to  greater  economy  reduction  in  the  number  of 
ducts  per  bank  has  other  advantages,  such  as  a  reduc¬ 
tion  in  heat  dissipation  allowing  higher  cable  ratings,  less 
congestion  in  manholes  and  better  feeder  segregation. 

In  order  to  avoid  expensive  paving  restoration  it  is  the 
practice  of  the  New  York  &  Queens  company  to  install 
sui)way  in  advance  of  paving  construction.  Standard¬ 
ization  on  smaller  duct  banks  has  made  it  possible  to 
JU'^tify  subway  installation  prior  to  paving  for  a  greater 


number  of  years  in  advance  of  requirements  than  could 
be  justified  if  larger  duct  banks  were  used. 

The  change  from  fiber  in  concrete  duct  construction 
to  w’ood  duct  buried  directly  in  contact  with  the  earth 
for  both  primary  and  secondary  application  was  made 
after  a  thorough  consideration  of  the  characteristics  a 
satisfactory  duct  material  should  have,  namely,  tensile 
and  crushing  strength,  resistance  to  implements,  flexi¬ 
bility  in  handling,  toughness,  ability  to  be  manufactured 
and  used  in  long  sections,  long  life  and  low  weight  per 
section.  All  duct  materials,  irrespective  of  whether  they 
are  buried  directly  in  contact  with  the  earth  or  incased 
in  an  envelope,  should  have  low  cable-pulling  resistance 
and  good  heat  conductivity.  Other  desirable  features  are 
ability  to  resist  arc  temperatures  and  non-conduction  of 
electric  current. 

Factors  that  led  to  wood  duct 

Of  these  desirable  characteristics  pump  log  answ'ers  all 
e.xcept  resistance  to  implements,  ability  to  withstand  arc 
temperatures  and  heat  conductivity.  Tests  indicated  that 
although  pump  log  may  not  have  as  good  resistance  to 
implements  as  metallic  pipe,  it  compares  favorably  with 
fiber  in  concrete  construction  due  to  the  resiliency  which 
the  wood  offers  to  impact.  It  was  not  felt  that  wood  sep¬ 
aration  between  ducts  would  suffice  from  the  point  of 
view  of  arc-resisting  quality  and  a  standard  separation 
of  at  least  3  in.  of  earth  between  ducts  was  therefore 
adopted.  Although  wood  duct  is  not  particularly  a  good 
heat  conductor,  it  compares  favorably  with  fiber  and 
concrete  construction.  As  to  life,  past  experience  has 
been  somewhat  varied.  In  some  instances  wood  pump 
log  removed  after  fifty  or  more  years  has  been  found  to 
be  in  very  good  condition.  In  other  cases,  deterioration 
has  been  comparatively  rapid.  However,  it  is  believed 
that  if  the  proper  kind  of  wood  is  used,  if  the  duct  con¬ 
tains  only  a  small  amount  of  heart  wood  and  if  proper 
impregnation  is  obtained  the  life  of  wood  duct  will  be 
sufficiently  long  to  justify  its  use,  considering  the  saving 
in  installation  cost.  Satisfactory  conformance  to  these 
requirements  can  be  assured  by  factory  inspection. 
Pump  log  has  a  distinct  advantage  over  other  materials 
in  that  it  can  be  broken  away  easily  when  it  is  necessary 
to  make  alterations  in  the  duct  structure,  such  as  the 
installation  of  a  service  box. 

An  investigation  into  the  amount  of  earth  cover  neces¬ 
sary  for  underground  conduits  showed  a  sufficiently 
rapid  distribution  of  stress  through  the  earth  between  the 
conduits  and  the  surface  to  allow  placing  the  conduits 
nearer  the  surface  than  is  desirable  from  the  point  of 
view  of  protection  from  implements,  vehicles  and  water 
erosion.  It  was  felt  that  18  in.  of  cover  on  paved  streets 
and  24  in.  of  cover  on  unpaved  streets  would  give  ade¬ 
quate  protection,  and  these  covers  were  therefore  adopted 
(Fig.  3).  Since  no  more  than  four  ducts  are  installed  for 
distribution  requirements  these  covers  allow’  ample  space 
for  water  and  gas  services. 

Small  splice  boxes  replace  manholes 

The  next  step  in  reducing  the  cost  of  underground 
construction  was  elimination  of  large  manholes  by  the 
adoption  of  a  small  single  duct  box  for  splicing  primary 
cables  (Fig.  6).  Where  large  duct  banks  are  installed 
the  use  of  a  large  manhole  is  inevitable  due  to  the  large 
number  of  cables  involved.  Such  an  installation  has  sev¬ 
eral  disadvantages,  which  are  the  problem  of  obtaining 
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sufficient  subsurface  space  for  the  manhole  installation, 
the  relatively  high  cost  of  the  manhole,  the  congestion 
which  usually  results  when  a  number  of  cables  are  in¬ 
stalled  through  the  same  hole  and  the  lack  of  segregation 
between  circuits. 

The  adoption  of  a  maximum  of  four  ducts  for  distri¬ 
bution  purposes,  only  two  of  the  four  ducts  being 
intended  for  primary  use ;  the  use  of  two  splice  boxes  at 
a  location  for  splicing  primary  cable,  one  splice  box  being 
for  each  primary  duct,  and  the  use  of  separate  splice 
l)oxes  for  the  secondary  cables  made  it  possible  to  design 
the  primary  splice  box  to  the  following  dimensions : 
Width,  3  ft. ;  length,  4  ft. ;  depth,  4  ft.  These  dimen¬ 
sions  are  necessary  for  making  a  half  duplex  splice  on 
27,000-volt,  three-conductor,  500-M-circ.  mil  cable.  The 
primary  splice  boxes  have  5-in.  concrete  walls  and  are 
cast  in  the  field.  The  box  weighs  approximately  5,000 
lb.,  which  permits  straight  cable  pulls  of  750  ft.  Due  to 
the  small  vohune  of  the  box  no  sewer  connections  are 
used.  No  fireproofing  of  the  primary  cable  is  required, 
since  each  primary  splice  box  contains  only  one  primary 
circuit. 

Disadvantages  of  the  small  box  are  that  it  requires  a 
split  sleeve  on  the  cable  splice  and  that  a  separate  oil 
reservoir  must  be  used  for  each  joint.  These  disadvan¬ 
tages  are  more  than  offset  by  the  saving  in  cost  and  the 
complete  isolation  of  each  primary  cable. 

Splice  boxes  in  duplicate 

Two  splice  boxes  are  installed  at  each  intersection 
where  primary  cables  are  to  be  spliced,  one  box  being 
installed  on  each  side  of  the  street  intersection  (Fig.  1). 
These  two  boxes  are  connected  by  a  third  primary  duct 
which  can  be  broken  into  and  diverted  down  either  side 
street  should  it  be  necessary  to  make  a  “T”  connection. 
For  making  turns.  Fig.  2  shows  the  arrangement  of  con¬ 
nections  with  intersecting  ducts,  banks,  etc.  The  problem 
of  obtaining  subsurface  space  outside  of  the  street  inter¬ 
section  is  very  much  easier  than  obtaining  subsurface 
space  for  a  large  manhole  within  the  intersection  area. 
Also,  traffic  interference  is  considerably  less  when  no 
manholes  are  constructed  within  the  intersection.  The 
use  of  two  small  splice  boxes  in  place  of  one  large  man¬ 
hole  affords  a  saving  of  approximately  55  per  cent  in 
straight  runs.  In  making  a  turn  the  total  primary  sub¬ 
way  and  cable  cost  for  a  complete  primary  box  installa¬ 
tion,  as  compared  to  a  large  manhole  installation,  results 
in  a  saving  of  approximately  20  per  cent.  An  economic 
comparison  of  the  total  cost  of  the  primary  installation 
for  various  types  of  street  intersection  layouts  shows  the 
savings  in  the  use  of  small  splice  boxes  to  vary  from  10 
to  30  j^r  cent. 

The  next  change  in  design  affording  economy  in  sub¬ 
way  construction  was  the  development  of  a  new  method 
of  connecting  services  to  underground  mains.  A  large 
portion  of  Queens  is  built  up  with  attached  houses  on 
20-ft.  lots,  making  the  problem  of  connecting  services 
more  difficult  than  in  the  usual  residential  section  found 
elsewhere.  City  regulations  prevent  interconnecting 
through  consumers’  basements  more  than  two  meters 
separated  by  party  walls,  but  will  allow  interconnecting 
five  such  meters  on  the  outside  of  the  foundation. 

A  five-house  bus  is  installed  along  the  outside  of  the 
foundation  where  a  new  row  of  houses  is  under  con¬ 
struction  and  the  bus  can  be  put  in  while  the  foundation 
is  being  built.  The  bus  is  fed  from  a  single  service  con¬ 


nection  to  the  street  mains  (Fig.  1).  Two  No.  6  wires 
are  used  in  the  bus  and  two  No.  2  wires  in  the  service 
connection,  except  in  rare  cases,  where  special  utilization 
appliances  may  require  a  three-phase,  four-wire  service. 
The  conduits  are  large  enough  to  allow  the  installation 
of  two  additional  wires  at  such  future  time  as  a  three 
phase,  four-wire  service  might  be  required.  It  was  found 
that  two  No.  2  wires  are  more  economical  and  give  less 
flicker  trouble  than  three  or  four  wires  of  smaller  size 
used  in  a  three-wire  or  three-phase,  four-wire  service. 

When  underground  services  are  installed  after  build¬ 
ing  operations  have  been  completed  the  houses  are 
grouped  in  pairs  and  each  pair  is  served  from  one  con 
nection  to  the  street  mains  (Fig.  1).  In  the  case  of  at¬ 
tached  houses  the  meters  and  cutouts  in  each  pair  are 
installed  back  to  back  on  opposite  sides  of  the  party  wall. 
If* the  houses  are  detached  one  house  is  serviced  from 
the  street  and  the  other  is  supplied  through  a  driven 
connection  between  the  two  basements  unless  the  houses 
are  far  enough  apart  to  justify  two  street  services. 

Where  possible,  2-in.  iron  service  conduits  are  driven 
to  the  street  curb  from  the  consumer’s  basement.  If 
subsurface  conditions  obstruct  driving  a  trench  is  dug 
and  3-in.  pump  log  installed.  At  the  curb  the  service 
conduit  is  extended  into  a  small  service  box  through 
which  the  street  mains  pass.  These  service  boxes  have 
dimensions,  as  shown  on  Fig.  4,  and  are  arranged  fur 
installation  at  the  time  the  street  subway  is  installed  ur 
for  installation  over  the  secondary  mains  duct  any  time 
after  the  installation  of  the  street  conduits.  Only  one  of 
the  two  secondary  ducts  i)asses  through  the  service  box 
and  the  duct  entrances  are  adjacent  to  the  flat  side  of  ihe 
box  in  order  to  allow  pulling  the  secondary  mains 
through  the  boxes  and  thereby  avoid  main  splicing,  ex¬ 
cept  as  required  in  the  installation  of  the  mains  con¬ 
ductors.  Service  connections  are  ordinarily  made  without 
cutting  the  mains  conductor.  The  service  boxes  are  large 
enough  to  accommodate  two  four-wire  services  or  six 
two-wire  services.  The  side  of  the  street  opposite  the 
mains  is  also  served  as  above,  except  that  in  most  cases 
it  is  necessary  to  excavate  the  street  crossing  from  the 
service  box  to  the  curb  on  the  opposite  side.  Each  serv¬ 
ice  box  is  used  for  services  to  both  sides  of  the  street 

(Fig.  1). 

Regulation  and  flicker  improved 

This  method  of  connecting  services  minimizes  voltage 
regulation  and  voltage  flicker  in  the  service  conductors 
due  to  the  elimination  of  service  runs  parallel  to  the 
mains  conductors.  It  is  economical  not  only  because  of 
low  cost  of  installation,  but  also  because  it  is  unnecessary 
to  install  at  the  time  the  mains  subway  is  constructed 
any  service  facilities  opposite  vacant  property.  In  the 
past  some  waste  has  occurred  in  the  installation  of  service 
facilities  for  service  to  future  building  which  did  not 
materialize  in  the  form  expected.  The  use  of  wood  duct, 
the  use  of  the  two  top  ducts  for  secondary,  the  mainte¬ 
nance  of  at  least  4-in.  spacing  between  primary  and  sec¬ 
ondary  ducts  and  the  horizontal  separation  of  ducts  by 
approximately  6  in.  greatly  facilitates  the  installation  of 
service  boxes  after  the  original  subway  installation. 

A  larger  service  box  (Fig.  5)  is  used  for  pulling  and 
splicing  the  secondary  mains  or  for  services  requiring 
service  conductor  larger  than  No.  2.  Secondary  mains  are 
installed  on  only  one  side  of  the  street  except  in  cases  (jf 
wide  boulevards  or  streets  where  subsurface  conditions 
make  service  crossing  difficult. 
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Further  economy  in  subway  construction  was  obtained 
by  the  adoption  of  non-metallic  sheathed  cable  for  sec¬ 
ondary  mains  installations.  The  use  of  non-metallic 
sheathed  cable  not  only  affords  a  saving  in  the  cost  of 
cable  and  splices,  but  also  makes  possible  the  use  of 
smaller  and  less  expensive  service  boxes.  Non-metallic 
sheathed  cable  should  reduce  the  number  and  severity  of 
secondary  mains  faults,  due  to  its  greater  resistance  to 
abrasion  while  being  pulled,  the  elimination  of  the 
grounded  sheath  in  close  proximity  to  the  live  conductor 
and  the  reduction  in  the  quantity  of  molten  metal  that 
can  accumulate  at  a  secondary  fault. 

In  addition  to  savings  effected  by  changes  in  subway 
design  further  savings  have  been  made  by  the  more  ex¬ 
tensive  use  of  labor-saving  machinery. 

T 

Making  Quick  Repairs 

on  a  2,100-Hp.  Blower  Motor 

By  L.  W.  HAYWARD 

Power  Superintendent 

Tennessee  Copper  Company,  Copperhill,  Tenn. 

Recently  a  2,l(X)-hp.,  2,300- volt,  3,600-r.p.m.  synchro¬ 
nous  motor  which  drives  a  turbo-blower  for  supplying 
air  to  the  blast  furnaces  at  the  Tennessee  Copper  Com¬ 
pany’s  plant  failed,  due  to  weak  insulation,  and  at  the 
time  of  failure  nine  stator  coils  were  damaged  beyond 
repair.  Seven  of  the  damaged  coils  were  in  one  phase 
and  one  each  in  the  two  other  phases. 

The  motor  has  32  coils  per  phase  and  the  phases  are 
connected  in  delta.  The  group  of  seven  damaged  coils 
were  all  together  and  were  equal  to  22  per  cent  of  the 
coils  in  that  phase,  so  the  question  of  cutting  out  the  nine 
coils  and  running  the  motor  that  way  did  not  look  feas¬ 
ible.  The  motor  was  of  the  closed  slot  design,  and  as 
the  coil  insulation  was  old  and  would  not  stand  moving, 
the  damaged  coils  could  not  be  taken  out  and  replaced 


or  reinsulated  without  damaging  the  whole  winding.  As 
it  was  important  that  this  motor  be  put  back  in  service 
as  soon  as  possible,  the  following  quick  repairs  were 
made : 

1.  The  nine  damaged  coils  were  cut  clear  from  the  rest  of 
the  winding. 

2.  The  voltage  on  the  phase  wth  the  seven  coils  cut  out  was 
reduced  from  2,300  to  1,800  so  as  to  keep  the  voltage  per  coil 
the  same  in  all  phases.  This  was  done  by  taking  a  75-kva.. 
2,20(1 /440-volt  distribution  transformer  and  using  it  to  “buck” 
down  the  voltage  in  the  badly  damaged  phase.  The  distribution 
transformer  was  taken  from  a  bank  of  three  units  by  connecting 
the  remaining  two  in  open  delta,  which  was  possible  as  the 
load  was  light  on  this  bank.  The  transformer  removed  was 
connected  in  the  motor  circuit  as  shown  in  tlie  sketch.  The 


taps  on  the  75-kva.  unit  were  changed  so  that  with  2,300  volts 
on  the  primary  side  the  secondary  voltage  was  500  instead  of 
440.  This  gave  the  necessary  500-volt  reduction.  The  dis¬ 
tribution  transformer  was  set  up  on  insulators  because  the  440 
volt  side  was  connected  to  2,300  volt  potential. 

3.  The  motor  winding  was  tested  by  putting  3,500  volts 
from  the  winding  to  ground,  thus  showing  up  other  weak  points 
in  the  insulation,  and  the  necessary  repairs  were  made  before 
putting  the  motor  in  operation. 

We  were  advised  by  the  motor  manufacturers  that  the 
above  repairs  would  cause  the  motor  to  vibrate  exces¬ 
sively,  but  when  the  motor  was  started  up  it  ran  as  quiet 
and  smooth  as  it  did  before  being  damaged.  No  differ¬ 
ence  could  be  noticed  in  its  starting  characteristics  as 
the  starting  current  and  time  of  acceleration  were  the 
same  as  before  the  repairs  were  made.  The  only  differ¬ 
ence  noticeable  was  an  unbalance  of  current  in  the  three 
phases.  This  unbalance  was  more  than  had  been  ex¬ 
pected,  the  current  in  each  phase  being  approximately  as 
follows:  Phase  A,  130  amp.;  phase  B,  100  amp.;  phase 
C.  75  amp.  Part  of  this  unbalance  was  due  to  the  cur¬ 
rent  taken  by  the  75-kva.  transformer,  but  even  with  this 
unbalanced  current  no  noticeable  increase  in  power  input 
was  seen. 

The  above  repairs  were  possible  as  the  load  on  the 
motor  was  only  500  to  600  hp.  The  turbo-blower  was 
of  the  four-unit  type,  but,  due  to  reduced  air  require¬ 
ments,  only  one  unit  was  connected,  so  the  driving  power 
required  was  around  600  hp.  instead  of  2,100  hp.  The 
remaining  motor  capacity  was  available  for  power- factor 
correction.  After  the  repairs  were  made  the  use  of  the 
excess  motor  capacity  for  power-factor  correction  was 
impossible,  and  arrangements  have  been  made  to  pur¬ 
chase  a  600-h]).  motor  to  replace  the  2,100  hp.  motor  now 
running. 

T 

Heat  Seed  Beds 
Produce  Sturdy  Tomato  Plants 

Three  to  four  kilowatt-hours  per  day  over  a  month’s 
test  sufficed  to  bring  tomato  plants  grown  in  6-ft.  square 
hotbeds  to  the  point  of  hardening  and  transplanting. 
Three  types  of  bed  were  tested  by  Earl  R.  Miller,  re¬ 
search  assistant  at  the  Oklahoma  Agricultural  and  Me¬ 
chanical  College,  and  the  one  in  which  the  heat  was 
supplied  above  the  ground  in  consuming  112  kw.-hr. 
turned  out  slightly  the  better  plants.  Sixty  feet  of  hot¬ 
bed  cable  was  stapled  to  the  1-in.  framing  just  above 
the  soil.  A  second  bed  had  60  ft.  of  the  cable  buried  in 
the  soil ;  this  one  consumed  97  kw.-hr.  Both  were  ther¬ 
mostatically  controlled  to  an  average  temperature  of  73 
to  79  deg.  F.  in  air  and  soil,  with  an  average  outside 
temperature  of  64  deg.  F.  The  third  bed  consumed  1 14 
kw.-hr.,  was  manually  operated,  and  was  heated  by  a 
480-watt  “Nichrome”  coil  in  an  air  space  below  a  false 
board  bottom. 

The  tomato  plants  broke  through  in  six  days.  They 
were  thinned  to  one  inch  in  5-in.  rows  when  1|  in.  tall. 
Plants  in  the  “over”  heat  bed  grew  a  second  pair  of 
leaves  in  the  first  thirteen  days  (75  deg.  F.  thermostat 
setting),  while  those  in  the  two  other  beds  had  only  one 
pair  of  leaves,  somewhat  longer,  however.  Heat  for 
another  seventeen  days  (60  deg.  F.  thermostat  setting) 
and  four  days  of  hardening  without  heat  found  the 
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“over”  heat  bed  plants  12  in.  high  with  3^-in.  tap  roots. 
The  others  were  10  in.  high  with  a  5-in.  tap  root.  Both 
types  of  seedling  behaved  the  same  after  transplanting. 
The  conclusion  is  that  there  is  little  choice  between  the 
three  methods  of  electric  heating  of  plant  beds. 

T 

BOOK  REVIEWS 

The  National  Industry  Recovery  Act 

By  B.  S.  Kirch.  Published  by  the  Central  Book  Company, 
245  Broadway,  New  York,  N.  Y.  156  pages.  Price,  $2.50. 

One  would  fear  that  so  brief  a  book  could  not  be  more 
than  a  paraphrase  of  the  stilted  stipulations  of  the  na¬ 
tional  industry  recovery  act.  On  the  contrary,  the  book 
is  so  meaty  as  to  constitute  not  only  an  interpretation  but 
even  a  cautious  and  erudite  prognosis  of  the  probable 
consequences  of  the  new  era  legislation.  The  author  was 
a  diligent  student  of  the  anti-trust  laws  and  prosecuted 
under  them.  He  knows  and  tells  what  industry  and  labor 
can  do  to  function  under  the  “recovery  administration” 
without  running  afoul  of  those  inhibitions  of  the  Sher¬ 
man  act  which  are  still  in  force. 

That  is  just  where  the  book  will  have  its  greatest  in¬ 
stantaneous  value,  in  showing  the  trade  association  why 
it  was  ineflPectual  before  and  what  it  can  do  now  as  part 
of  this  new  triumvirate  of  labor,  capital  and  czar.  There 
is  urgent  need  for  such  a  book  and  it  is  a  pity  that  the 
urgency  left  too  short  a  time  to  prepare  a  more  compre¬ 
hensive  and  specific  catechism,  because  the  author  re¬ 
veals  plainly  his  capacity  for  broad  and  enlightening 
coverage.  He  promises  to  do  that  later,  but  for  the  pres¬ 
ent  this  book  sketches  what  can  and  must  be  done  legally 
and  practically  during  the  crucial  initial  period  under  the 
act. 

T 

PubI  ic  Utilities  and  the  People 

By  William  A.  Prendergast.  Published  by  D.  Appleton- 
Century  Company,  Inc.,  44  Hewes  Street,  Brooklyn,  N.  Y. 
379  pages.  Price,  $3. 

No  treatise  can  analyze  the  relationship  of  the  public 
utility  to  its  public  without  discussing  public  regulation 
of  the  utilities.  In  fact,  Mr.  Prendergast’s  book  is  almost 
exclusively  an  analysis  of  utility  regulation  and  only  the 
electric  utility  phase  is  discussed.  With  renown  as  Comp¬ 
troller  of  the  city  of  New  York  and  international  reputa¬ 
tion  as  chairman  for  nine  years  of  the  Public  Service 
Commission  of  the  state  of  New  York,  followed  by  a 
short  term  as  vice-president  of  Long  Island  Lighting 
Comimny,  hardly  any  one  could  be  found  to  speak  with 
greater  earned  authority  on  this  subject.  Those  who  have 
followed  his  career  will  not  be  surprised  to  find  him  up¬ 
holding  constitutional  regulation,  condemning  the  hold¬ 
ing  company  for  some  malevolent  practices,  adhering  to 
present  values  for  the  rate  base,  advocating  a  rate  of 
return  large  enough  to  induce  alert  management,  urging 
promotional  rate  schedules  and  deploring  the  assault 
upon  commission  regulation. 

In  this  book  far  more  importance  is  attached  to  the 
“power  issue”  than  it  has  been  accorded  elsewhere.  Upon 
its  solution  depends  the  fate  of  private  business  and  the 
perpetuation  of  the  American  concept  of  initiative. 


freedom  and  enterprise.  The  author  goes  so  far  as  t(' 
say  that  the  future  of  the  American  economic  system 
hinges  upon  the  outcome  of  the  present  assault  upon  thi 
institution  of  regulation.  A  plea  is  made  for  high  caliber 
appointees,  adequate  staffs,  broad  legislative  background, 
ample  funds  and  freedom  from  political  interference  in 
order  that  the  asserted  “breakdown”  of  regulation  may 
not  become  a  catastrophic  reality. 

During  the  development  of  his  major  theme  Mr. 
Prendergast  proves  there  is  no  “power  trust,”  but  he 
does  trust  that  it  will  soon  be  recognized  that  there  ir, 
nevertheless,  a  lusty  “power  issue”  of  great  import.  Fir.'t 
among  the  measures  to  allay  distrust  of  the  utility  busi¬ 
ness  it  is  imperative  that  the  operating  utilities,  if  they 
would  avert  public  ownership,  “assist  sincerely  and 
actively  in  the  solution  of  the  problem  of  the  holding  com¬ 
pany  .  .  .  the  holding  company  problem,  or  issue,  is  the 
most  genuine,  most  acute  and  in  some  ways  the  most  im¬ 
portant  of  the  problems  and  issues  connected  with  the 
power  industry.”  This  from  among  utility  executives — 
those  who  have  persisted  in  saying  the  public  had  no 
reason  for  concern  about  the  holding  company.  Rigid 
regulation  of  the  holding  company  is  his  answer. 

The  conflict  between  the  prudent  investment  and  pres¬ 
ent  value  theory  of  valuation  is  traced  with  the  inevit¬ 
able  conclusion  that,  in  the  absence  of  sound  price  indexes 
or  a  rubber  dollar,  the  only  equitable  basis  of  value  is 
the  reproduction  value  less  depreciation.  This  section 
of  the  book  lays  forth  the  mind  of  a  judicial  com¬ 
missioner  “thinking  out  loud”  in  pondering  his  decisions. 
Nothing  like  it  has  appeared  in  print  before.  Inci¬ 
dentally,  he  doubts  whether  the  Massachusetts  commis¬ 
sion  has  any  theory  of  valuation,  even  though  it  be  the 
reputed  progenitor  of  the  prudent  investment  theory. 

There  follows  a  proposed  system  of  regulation  whicli 
is  exemplified  in  its  application  in  full  to  a  hypothetical 
case.  This  naturally  leads  to  a  discussion  of  depreciation 
accounting,  going  value,  etc.  The  manuscript  was  evi¬ 
dently  completed  before  New  York  and  Wisconsin  broke 
from  the  uniform  system  of  accounts  of  the  N.A.R.& 
U.C.  and  adopted  the  straight-line  depreciation  proce¬ 
dure.  Mr.  Prendergast  holds  that  the  retirement  reserve 
procedure  is  far  superior  and  undoubtedly  he  still  would 
do  so  even  if  all  the  commissions  followed  the  defection 
of  New  York  and  Wisconsin. 

Some  have  characterized  the  author  as  a  straitlaced 
and  taciturn  advocate  of  judicial  devotion  to  constitu¬ 
tional  precepts  in  regulation.  In  fact,  he  does  not  deign 
to  mention  regulation  by  negotiation;  if  he  did  he  most 
probably  would  be  disposed  to  dub  it  “regulation  by 
intimidation.”  But  with  all  his  rectitude  and  rigidity  he 
senses  the  practical  needs  of  the  electric  utility  business 
in  a  way  that  few  commissioners  have  ever  done  by  voice 
or  printed  page.  Witness  two  items :  “The  companies 
should  seek,  the  commission  should  sanction,  and  the 
public  should  approve  rate  forms  which  are  simple, 
which  are  more  uniform  and  which  promote  an  ever- 
increasing  use  of  current.  And,  “From  every  angle — 
social,  political,  economic,  financial — the  field  of  rural 
electrification  is  the  mammoth  field  of  the  future.  But 
to  get  central-station  service  to  the  farms  at  rates  the 
farmers  can  afford  to  pay  is  a  gigantic  problem.” 

Here  has  come  a  calm,  incisive  and  forceful  book  ex¬ 
clusively  about  the  electric  utility  issue.  It  is  fluent  read¬ 
ing,  vigorous  and  persuasive,  even  if  frankly  apologetic 
on  some  matters.  It  should  be  received  as  a  potent 
answer  to  the  maudlin  preyers. 
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Men  of  the  Industry 


Allis-Chalmers  Officials 
Assume  New  Duties 

L.  \\’.  Grothaus,  who  has  served  as 
general  representative,  in  charge  of  the 
sales  organization  of  the  Allis-Chalmers 
Manufacturing  Company,  Milwaukee,  is 
appointed  as  assistant  to  the  president. 
His  immediate  duties  will  be  to  direct 
the  company’s  interests  in  matters  per¬ 
taining  to  the  National  Industrial  Re¬ 
covery  Act  as  they  relate  to  commercial 
problems.  Mr.  Grothaus  became  affilia- 


L.  W.  Grothaus 

ted  with  the  Allis-Chalmers  organiza¬ 
tion  in  1904  with  the  acquisition  of  the 
Bullock  Electric  Manufacturing  Com¬ 
pany  of  Norwood,  Ohio.  He  was  trans¬ 
ferred  to  Milwaukee  in  1908,  and  later 
served  in  the  Milwaukee  district  sales 
office.  In  1917,  during  the  World  War, 
his  services  were  loaned  to  the  U.  S. 
Government  as  a  member  of  the  staff  of 
the  War  Industries  Board,  where  he 


W.  Gelst 


I'eniained  until  the  end  of  1918.  Re¬ 
turning  to  the  company  he  served  suc¬ 
cessively  as  manager  of  the  Minnea¬ 


polis  and  Cleveland  district  offices, 
assistant  manager  of  the  electrical  de¬ 
partment  in  charge  of  Norwood  works, 
and  later  of  the  same  department  in 
Milwaukee.  He  was  appointed  general 
representative  in  January,  1932. 

Walter  Geist,  who  is  now  appointed 
general  representative,  has  been  iden¬ 
tified  with  the  company,  since  1909,  in 
the  flour  mill,  saw  mill,  and  power 
transmission  division.  He  is  well 
known  as  the  inventor  of  the  Allis- 
Chalmers’  “Texrope  Drive,”  the  mul¬ 
tiple  V-belt  drive  introduced  by  the 
company  about  eight  years  ago.  He 
has  been  assistant  manager  of  the  mill¬ 
ing  machinery  department  since  1928. 
During  this  time  he  has  traveled  ex¬ 
tensively  for  the  company. 

T 

Prof.  Floyd  W.  Reeves  of  the  Uni¬ 
versity  of  Chicago  has  been  appointed 
director  of  personnel  for  the  Tennessee 
Valley  Authority.  Professor  Reeves  is 
a  specialist  in  education  organization 
and  administration  and  has  conducted 
numerous  surveys  of  school  systems 
throughout  the  country,  many  of  them  in 
the  Tennessee  Valley. 


Ross  S.  Wallace,  formerly  execu¬ 
tive  vice-president  of  the  Central 
Illinois  Light  Company,  has  been 
elected  president  of  that  utility,  succeed¬ 
ing  W.  H.  Barthold,  who  was  named 
chairman  of  the  board.  A.  D.  Mackie 
was  named  senior  vice-president  in 
charge  of  the  Springfield,  De  Kalb  and 
Sycamore,  Ill.,  properties  and  was  also 
elecved  a  director.  The  change  in  of¬ 
ficials  is  the  result  of  the  recent  merger 
of  the  Central  Illinois  Light  and 
Illinois  Power  companies.  (Electrical 
World,  April  22,  page  504.) 


Harold  L.  Geisse,  formerly  presi¬ 
dent  of  the  Wisconsin  Valley  Electric 
Company,  has  joined  the  operating  staff 
of  Byllesby  Engineering  &  Management 
Corporation  in  Chicago.  Mr.  Geisse 
has  had  extensive  experience  in  the 
public  utility  industry.  Since  1922  he 
has  managed  the  Wisconsin  Valley 
Electric  Company  properties,  continuing 
to  act  in  a  managerial  capacity  when 
these  properties  w^ere  taken  into  the 
Standard  Gas  &  Electric  Company  sys¬ 
tem  in  1927.  The  recent  merger  of 
Wisconsin  Valley  Electric  Company 
with  Wisconsin  Public  Service  Cor¬ 
poration  has  made  possible  this  appoint¬ 
ment  for  Mr.  Geisse.  His  new  associa¬ 
tion  in  the  operating  department  of 
Byllesby  Engineering  &  Management 


Corporation  will  afford  him  an  oppor¬ 
tunity  to  apply  in  a  broader  manner  the 
experience  he  has  gained  during  many 
years  of  public  utility  work. 

T 

G.  H.  Knutson  Heads 
Central  Public  Utility 

George  H.  Knutson,  formerly  vice- 
president  of  the  Central  Public  Utility 
Company,  has  been  elected  president  to 
succeed  William  H.  Wildes.  Central 
Public  Utility  was  formed  last  fall  as 
a  holding  company  for  a  large  part  of 
the  properties  formerly  controlled  by 
A.  E.  Peirce  (Electrical  World, 
June  3,  page  710).  Mr.  Knutson  be¬ 
came  associated  with  Central  Public 
Service  two  years  ago  as  vice-president 
and  for  many  years  prior  to  this  con¬ 
nection  he  had  conducted  a  private  prac¬ 
tice  in  financial  engineering. 

T 

F.  R.  McNinch  New  Chairman 
Federal  Power  Commission 

Frank  R.  McNinch,  who  was  appointed 
chairman  of  the  Federal  Power  Com¬ 
mission  (Electrical  World,  July  22, 
page  97),  was  born  in  Charlotte,  N.  C., 
in  1873.  After  studying  law  at  the 
University  of  North  Carolina,  he  began 
practice  in  his  native  city.  In ‘1905  he 


became  a  member  of  the  North  Carolina 
House  of  Representatives.  The  only 
other  political  office  he  held  was  as 
Mayor  of  Charlotte  for  two  terms,  1917- 
21.  Early  in  1931  Mr.  McNinch  was 
appointed  to  the  Federal  Power  Com¬ 
mission  for  the  term  ending  June,  1934, 
and  for  several  months  since  the  Demo¬ 
cratic  victory  he  has  served  in  the 
capacity  of  vice-chairman. 

T 

OBITUARY 

Philip  F.  Moody,  auditor  and  as¬ 
sistant  treasurer  of  the  Lynn  Gas  & 
Electric  Company,  died  July  15  at  Lynn 
hospital  following  an  operation.  He 
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New  Equipment  Available 


was  born  at  Lynn  57  years  ago  and  had 
l)een  in  the  employ  of  the  company  for 
37  years. 

T 

Lee  Boyer,  general  manager  of  the 
Consolidated  Power  &  Light  Company 
of  South  Dakota,  Deadwood,  died  re¬ 
cently  from  septic  poisoning  in  his 
fifty-fourth  year. 

T 

J.  P.  Lottriikje,  formerly  vice-pres¬ 
ident  and  general  manager  of  the  East¬ 
ern  Oregon  Light  &  Power  Company, 
Baker,  Ore.,  committed  suicide  in  Port¬ 
land,  June  18.  Mr.  Lottridge  had  been 
in  ill  health  for  a  number  of  years  and 
had  recently  been  relieved  of  his  posi¬ 
tion  with  the  h'astern  Oregon  companv. 

T 

George  V.  Delaney,  auditor  of  the 
General  Electric  plant  at  Newark, 
N.  J.,  died  suddenly,  July  5,  at  his  resi¬ 
dence  in  that  city.  One  of  the  oldest 
employees  of  the  General  Electric  Com¬ 
pany,  Mr.  Delaney  was  an  associate  of 
Thomas  A.  Edison  and  was  a  member 
of  the  Edison  Pioneers. 

T 

William  A.  McInerny,  utility  law¬ 
yer,  died  July  7  at  his  home  at  Barron 
Lake,  Mich.,  after  an  illness  of  several 
months.  One  of  the  outstanding  utility 
counsels  of  the  past  three  decades,  Mr. 
McInerny  was  especially  known  for  his 
work  in  the  famous  Indianapolis  water 
rate  case  twelve  years  ago  which  re¬ 
sulted  in  a  decision  that  reproduction 
costs  could  be  used  in  fixing  the  valua¬ 
tion  of  utility  property  holdings. 

T 

Forrest  W.  Montanye,  treasurer 
and  general  manager  of  Claude  Neon 
of  Connecticut,  Inc.,  died  July  14  at 
his  home  in  Fairfield,  Conn.  Mr.  Mon- 
tanye  engaged  in  advertising  work  pre¬ 
vious  to  joining  the  Claude  Neon  in¬ 
terests.  He  had  been  connected  with 
the  Connecticut  branch  for  the  past 
three  or  four  years.  He  was  at  one 
time  connected  with  Stone  &  Webster, 
Inc.,  Boston,  Mass.  He  was  51  years 
of  age. 

T 

Albert  L.  Harvey,  industrial  con¬ 
trol  engineer  of  the  Chicago  office  of 
the  Westinghouse  Electric  &  Manu¬ 
facturing  Company,  died  at  Randolph, 
Neb.,  July  9  at  the  age  of  48.  He  was 
graduated  from  the  electrical  engineer¬ 
ing  department  of  the  University  of 
Nebraska  in  1906  and  joined  the  com¬ 
pany  the  same  year  as  an  engineering 
apprentice.  Mr.  Harvey  has  worked 
continuously  in  the  engineering  depart¬ 
ment  of  the  Westinghouse  company 
and  in  1925  was  transferred  to  the  Chi¬ 
cago  office.  He  was  an  authority  on 
industrial  motor  applications  and  con¬ 
trol.  Mr.  Harvey  was  a  member  of 
the  American  Institute  of  Electrical 
Engineers. 


Automatic  Timer  for 
A.  C.  Circuits 

Automatic  timers  for  use  on  a.c.  cir¬ 
cuits,  designated  type  TSA-10,  have 
been  announced  by  the  General  Electric 
Company.  The  timing  element  consists 
of  a  Telechron  motor,  self-starting  and 
synchronous,  and  eliminates  all  wind¬ 
ing,  regulating  and  oiling.  The  mecha¬ 
nism  is  guarded  against  injury  by 
auxiliary  contacts,  which  prevent  the 
operating  pointer  from  running  off- 
scale.  The  timers  are  available  in  a 
number  of  double-scale  time-interval 
ratings.  The  ratio  between  scale  rat¬ 
ings  in  any  timer  is  always  3  to  1. 

Adjustable  contacts  of  the  timer  can 
be  either  normally  open  or  normally 
closed  on  any  given  timer.  They  are 
rated  1  amp.  at  115  volts.  For  appli¬ 
cations  where  the  load  to  be  handled 
exceeds  the  capacity  of  the  contacts  it 
is,  of  course,  necessary  to  use  a  mag¬ 
netic  switch  with  the  timer. 

T 

Dial  Indicating  Thermometer 

A  5-in.  dial  indicating  thermometer  de¬ 
veloped  for  equipment  manufacturers 
who  demand  a  moderately  priced  in¬ 
strument  that  stands  up  under  severe 
operating  conditions  has  been  announced 
by  the  C.  J.  Tagliabue  Manufacturing 
Company,  Brooklyn,  N.  Y.  The  “Tag” 
dial  thermometer,  it  is  claimed,  is  an 
accurate  temperature  indicator,  with 
exceptionally  powerful  moving  element 
or  bellows  suited  to  certain  commonly 
used  vapor  tension  ranges  between 
minus  40  and  plus  335  deg.  F. 

The  indicating  pointer  is  actuated  hy 
the  motion  of  a  bronze  bellows  which 
expands  and  contracts  at  the  slightest 
temperature  change  at  the  bulh.  This 
motion  is  transmitted  directly  to  the 
pointer  by  a  new  vibration-proof  con¬ 
necting  mechanism. 

T 

Precision  Ball  Bearings 

Two  bearings  which  are  of  interest  be¬ 
cause  of  their  diminutive  size  have  been 
announced  by  the  Norma-Hoffmann 
Bearings  Corporation,  Stamford,  Conn. 
These  are  the  N-463,  with  i-in.  bore 
and  i-in.  outside  diameter,  and  the  4666, 
having  a  A-in.  bore  and  i-in.  outside 
diameter.  Despite  their  small  dimen¬ 
sions,  these  are  true,  precision  units, 
containing,  respectively,  twelve  and 
seventeen  balls  of  A  in.  diameter,  with 


inner  and  outer  rings  finely  ground  and 
finished.  These  tiny  bearings  are  n-cd 
extensively,  both  for  rotating  and  oscil¬ 
lating  loads,  in  precision  instruments, 
scales,  relays  and  similar  light  applica¬ 
tions  where  the  utmost  accuracy  and 
sensitiveness  are  essential. 

T 

New  Hydraulic  Coupling 

The  newly-developed  hydraulic  cou¬ 
pling  of  the  American  Blower  Corpora¬ 
tion  which  makes  possible  variable  si)eed 
control  with  a  constant  speed  driver, 
has  been  perfected  for  use  with  cen¬ 
trifugal  pumps  and,  it  is  claimed,  will 
bring  lower  operating  costs  and  other 
advantages  to  this  field. 

Engineers  say  that  it  is  designed  for 
use  with  a  simple  induction  motor  to 
replace  the  slip  ring  motor  in  pump 


operation  and  will  eliminate  the  loss  of 
power  incurred  where  throttle  valves 
are  used.  Because  of  the  infinite  number 
of  speeds  possible  with  this  coupling, 
the  exact  speed  for  any  desired  load  may 
be  obtained  readily  and  without  loss  of 
power. 

The  coupling  pictured  is  designed 
especially  for  controlling  and  varying 
the  speed  of  centrifugal  pumps.  1  his 
coupling  will  deliver  130  horsepower 
at  3600  r.p.m. 

T 

Midget  magnetic  relays  which 
provide  automatic  or  remote  control  of 
circuits  have  been  announced  by  the 
Ward  Leonard  Electric  Company, 
Mount  Vernon,  N.  Y.  These  rdays 
are  available  for  operation  on  cither 
a.c.  or  d.c.  circuits.  Standard  relays 
are  of  the  open  type  mounted  on  a 
molded  insulating  base.  They  can  be 
equipped  for  single  or  double  pole  and 
single  or  double  throw  operation. 
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